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Q.2 


Q.3 


Q.4 


Q5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


This Pre Prep Assessment is designed to help you to pinpoint the weak areas in your 
background. Sit aside 1 hour to take this test. Check your answers with those at the 


end of the test. Then evaluate yourself. 


PRE-PREP ASSESSMENT »» 


Which element has highest ionization energy? 


A. Li B.B 

C. Be D. Na 

The mass of one mole of electrons is 

A. 1.008 mg B. 0.184 mg 

C. 0.55:mg | D. 1.637 mg 

The volume occupied by 1.4g CO at S.T.P is — 

A. 22.4 dm? B. 1.12 dm? 

C. 2.24dm? . D. 112.em? 

Enthalpy change of which compound cannotbe measured directly 
A. CO2 B. SO2 

C. NO2 D. CO 

Which of the following set has isoelectronic species 

A. F, Cl, Br B. F’, Ne, Na* 

C. Li*!, Na*!, K*! D. H*, HH 

Number of electrons present in 1.6g of methane 

A. Na B. 3Na 

C.2Na D. 10Na 

What can affect the magnitude ofequilibrium constant Ky of a reversible gaseous reaction? 
A. Temperature B. Catalyst 

C. Pressure D. Concentration 


The compoundwhichjonly have London forces among its molecules 


A. HF . B. C2He 
C. NH; D. H20 
The preparation of H2SOs by contact process is an example of: 
A. Autocatalysis B. Heterogeneous catalysis 
C! Homogeneous catalysis D. Enzyme catalysis 
Identify polar molecular solid among the following 
A. Glucose B. Dry ice 
(C. Iodine D. Sulphur 
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Q.11 Which of the following cannot be used as buffer solution ee 
A. NHsCl + NH,OH B. 2804" eae 
: D. H3PO4 + Natt = 
C. CH3COOH + CH3COONa mble the ideal gas(if 


12 ® 3 ation will rese 
Q A real gas obeying Van der Waal’s equ all and ‘b’ is large 


A. Both ‘a’ and ‘b’ are small B. ‘a i cad d ‘b’ is small 

C. Both ‘a’ and ‘b’ are large aa Gu ) 
Q.13 Which of the following shows highest deviation ome 

A. N2 as 

C.Ch one 
Q.14 Unit of proportionality constant ‘k’ in Boyle’s law 

A, atm dm? B. atm / din 

C. dm?/ atm D. atmedm 


Q.15 The molecules of CO2z in dry ice form 
B. Molecular erystal 


A. Ionic crystal 
D»Any type of crystal 


* C. Covalent crystal 
Q.16 Which of the following has highest volatility 
A. CH30CH3 B. CH2(OH)-CH2(OH) 
C. C:HsOH D.H20 
Q.17 Only London dispersion forcésjare present among the 
A. Molecules of water in liquid state | 
B. Atoms of helium in gaseous state at high temperature | 
C. Molecules of hydtogen chloride gas 
D. Molecules of solid iodine 
Q.18 The order of reactivity of halogens with alkane is 


A. > Brne& Ch> Fo B. Cl2> F2> Br2> 1 
C. F2> Ch> Bro> Ip D. I2> F2> Ch> Bro 
Q.19 Quantum number values for 3p orbitals are 
A. n=3 [=2 B.n=3 /=] 
Cyn=3. /=0 D. n=3 1 =3 
Q.20\ Which of the following has half-filled 4s orbitals 
A. Cr ~B. Mn 
C. Sc D. Mn 
Q.21 After losing electron, sodium attains the nearest inert gas configuration of 
A. He . B. Ar Ze 
C. Ne | D. Kr 
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Q.22, H-N —H bond angle in NHs is 
A. 107,5° B. 120° 
C. 104.5° D. 180° 
9.23 For a given process the heat changes at constant pressure (qp) and at constant 
volume (q.) are related to each other as ; 


A. Go = Gv B. gp > qv 
C. Gp < qv D. gp = q/2 
_ Q24 For which system does the equilibrium constant Kc has unit of (concentration) 
A. N2+3H2 === 2NH;3 B. 2NO2 == N204 
C. Hoth, === 2Hi D. 20F a Herr7 


Q.25 Solubility product of AgCl is 2.0 x 107° mol? dm. Maximum eoncentration of Ag'! 
ions in the solution is 


A. 2.0 x 10°'° mol dm? B. 1.0 x 10! mol dn? 

C. 1.414 x 10° mol dm? D. 1.0% 07° mol dm? 
Q.26 Empirical formula of acetic acid is 

A. CH;0 B. CH20 

C,.CHO D. C2HO 
Q.27 Which of the following has highest number of particles 

A. Ig of Mg B. lg of Fe 

C. |g of Al D. 1g of Mn 
Q).28 Stronger is the oxidizing agent, greater is the 

A. Oxidation potential B. E.M.F of cell 

C. Reduction potential D. redox potential 
().29 Which is most likely anode if Cu is selected as cathode 

A. Zn B. Hg 

C. Ag D. Au 


Q.30 Which is true about Zn-Cu galvanic cell? 
A. Reduction oceurs at anode 
B. K7 jon transferifrom salt bridge to left beaker of ZnSOq 


C, Oxidation occurs at cathode 
oD. Anode is negatively charged 
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Q.31 Which is the unit of (k) rate constant for zero order reaction 
A. 5! B. mol! dm? s? 
C. mol dm? s! D. mol? dm® s! 


Q.32 Nitrates of which pair gives different products on thermal decom position 


A. Na, K B. Li, Na 
C. Mg, Ca D. Li, Ca 
Q.33 22g of CO? occupies the volume 
AL T.212dm3 B. 5.6dm? 
C. 22.4dm? D. 44.8dm? 
Q.34 Keeping in view the size of atom, which is correct order 
A. Mg > Sr B. Lu> Ce 
C. Ba> Mg D. Cl >1 
Q.35 Which of the following have highest ionization potential 
A. Na B. Mg 
c.5 D.P 
Q.36 Which of the following compounds of oxygen have.cation with oxidation state of +1 
A. X20 B. X203 
C. XO D. X30 
Q.37. Which of the following is notmucleophile 
A. PH3 B. H20 
C. NH3 D. BH3 
Q.38 Cyano functional group is present in 
A. Alkyl nitrile B. Primary amine 
C. Alkyl halide D. Acid amide 
Q.39 Which molecule has the highest bond energy among the halogens 
A. Fluorine ; B. Iodine 
C. Chlorine D. Bromine 
Q.40 Identify the most basic oxide 
A. Na2O | B. MgO 
C. AlzO3 D. CO2 
Q.41 The most paramagnetic specie is 
“A. Fe? BCe° 
@. To” D. Mn”? 
Q.42 In the complex [Cr(OH)3(H20)s], the coordination number is 
A.2 B. 4 
C. 3 D.6 
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Q.45 


Q.46 
Q.47 
Q.48 


Q.49 


Q.51 
Q.52 
Q.53 
} Q.54 


(O55 


Pair of compound shows abnormal value of ionization energy 

A.B, Al —  BIN,H 

C. Na, C D. Na, K 

A greater number of the organic compounds is due to all of following properties 
except 


A. Tetravalency of carbon B. lsomerism in organic compound 
C. Catenation of carbon D. Carbon can form multiple bonds 
In 1- et -4- yne the carbon number 1,2,3 exhibit ybridizatons respeMaacly, 
A. sp — sp’ “ep B. sp” ~ sp ~ sp" 
C. sp? — sp — sp? D. sp? — sp” —sp° 
Vinyl acetylene combines with hydrochloric acid produces 
A. Divinyl acetylene B. Chloroprene 
C. Ethylidine dichloride D. 1,3,3-trichloro butane 
Electrophile in nitration of benzene 
A. NOz B. NO, 
C.NO D. CO 
When toluene reacts with chlorine in sunlight, theifirst major product is 
A. Benzyl! chloride B. a-Chlorotoluene 
C. Benzal dichloride D. o-Chlorotoluene and p-chlorotoluene 
Which one of the following will be readilyisulphonated 
A. Chlorobenzene B- Nitrobenzene 
C. Toluene D.Benzene 
Which one of the following is not@ good leaving group 
A. HSOs B. OH” 
Cr D. Br 
Which of the following is‘primary alkyl halide 
A. Ethyl! chloride B. 2-Chloropropare 
C. Iso-propy! chloride D. 2-Chloro-2-methy! propane 
The process of , a" involves all the enzymes except 
A. Diastase B. Zymase 
C. Invertase D. Sucrase 
Ethyl chloride on reduction in the presence of Zn/HCI produces 
A. n-butane B. Ethane 
C. Ethanol — _  D. Diethyl ether 
Which oné does not exhibit aldol condensation 
A. Ethanal B. Benzaldehyde 
~ CaAcetone D. Butanone 
For industrial preparation of CH3CHO catalytic promoter is 
Ad PdCl2 B. CuCl 
C. CurCh : D. PbCh 
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Q.56 The common name of propane -1,3-dioic acid is 


A. Oxalic acid B. Malonic acid 
C, Succinic acid D, Fumaric acid 
Q.57 Which of the following is not a fatty acid | 
A. Propanoic acid B. Phthalic acid 
C. Acetic acid D. Butanoic acid 
Q.58 Which of the following is most acidic 
A. HCOOH B. CH3COOH 
C. CH3CH:COOH D. C6eHsCOOH 
Q.59 Which of the following structure of protein does not have hydrogen bonding 
A. Primary B. Tertiary 
C. Secondary D. Quaternary 
Q.60 Which of the following enzyme has Zn’ ion as co-factor 
A. Chrome oxidase B. Alkaline phosphatase 
C. Chrome anhydrase DAGlucose 6-phosphatase 
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Q.1 How many unstable radioactive isotopes have been produced through artificial disintegration 


A. 280 B. 300 
C. 40 D. 154 
Q.2 The total types of fundamental nuclear sub-atomic particles are there in an.atom 
A. More than 100 B. 3 
; C.2 D. Equal to 100 
Q.3 . Isotopes are 
A. Chemically similar B. Chemically dissimilar 
C. Physically similar D. Both ‘A’ and ‘B’ 
Q.4 Correct representation of element with atomic number and atomic mass is 
A. 4X B. 4X 
C. “x? D. *Xx* 
Q.5 Molecular ions are formed by passing 
A. High energy electron beam B. a particle 
C. X-rays D. All of theyabove 
Q.6 Which one is true about isotope 
A. Same number of neutrons B. Same mass number 
C. Same physical properties D. Same chemical properties 
Q.7. Number of moles present in 0.6 gram Of silica is (Atomic mass Si = 28, O = 16) 
A. 0.01 mole B»0.044 mole 
C. 0.064 mole D. 0.054 mole 
Q.8 Volume occupied by 4.4g of CQ2 at STP is 
A. 2.24dm? B. 22.4dm? 
C. 1 12cm? D. 1.12 dm? 
Q.9 Which one is the molar volume ofthe gas at STP? 
A. 24dm? B. 80dm? 
C. 22.4dm? D. 40dm? 
Q.10 Number of H* ionswhen®.1 mole of sulfuric acid is completely ionized in water: 
A. 4 x 6.022 x 107 B. 2 x 6,022 x 1073 
C. 1 x 6.022 « 10” D.2 x 6.022 = 10” 


Q.11 How many electrons have to be removed to ionize 1.0 x 10° moles of Ne atoms to 
Net ions ina neon advertising tube 


A, §.02%10% B. 1.0 10% x 6,02 x 1023 
1.0x10% . 
C 140x107 #6102) 0” D. 1.0x10° x6.02x10” 
20.2 9.65x10" 
Q.12 When 0.5 moles of Al2(SOs)s are dissolved in water, total number of particles produced 
A. 1.O-> B. 1.5 % 1074 
Cn3.0 «x 107 D. 2.5 « 1073 


Q.13 “Which of the following contains 1 mole of the stated particles? 
| A.Chlorine molecules in 35.5 g of chlorine gas 
B. Hydrogen ions in !dm? of Imo! dm” aqueous sulphuric acid 


C. Electrons in |g of hydrogen gas 
D. Oxygen atoms in 22.4 dm? of oxygen gas at STP 
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Qi The number of motes of COs which contain 16g of oxygen 


a eee Lr a ar a eee me 


A, 0.25 13. 0.50 
C. 1,00 DD. 1,50 
Q.08 The nniss of one molecule of Oo iy 
A, 802610" B. 0.32p 
Vs 
een ™ 32 
©. 32g  G02K10" 
Q16 Amount of oxygen in grams which contains 1,5%1022 molecules 
A, 0,08 ; 13, 80 
C, 0.80 D, 1280 
Q.17) Number of electrons in half mole of Na’! 
AL 10 B, 5 
CO. 3.SNK D, SNA 
QS) 3x10"! moles of an amino acid having molecularsmass 200 g mol'!, would haye 
molecules 
A. 200 B. 300 
C. 1800 D,36000 
Q.19 The relative atomic mass of oxygen is 16amu. What is the mass of 2 mole of oxygen 
gas? | 
A. 64g B. 100g 
C. 322 D, 71g 
Q.20 Which of the following has maximum mass 
A, 25g of iodine B. 25g mole of water 
C. 25g atom of oxygen D, 25g of nitrogen gas 
Q.21 Mass of one mole of chlorine@asiis 
A, 322 B. 35.52 
C. 71g  D. 46g 


Q.22 Which of the following‘s not true for a mole? 
A. It is counting unit 
B. It is the gram atomic ongram formula mass of a substance 
C. It contains 6.02310” particles 
D. It contains different number of particles for different substances 
Q.23. During combustion analysis, which one is used for absorbing carbon dioxide 


A. 50 % KOH solution — B. 5% KOH 
C. Mg (G10z)2 D. Silica gel 

Q.24 Absorptionof CQ2 in KOH solution during combustion analysis is 
A. Chemical change B. Physical change 


. Neither chemical nor physical change D. CO» absorbed in Mg(ClO4)2 
Q.25 Which ofthe following compounds has highest percentage of oxygen by weight 


A. CH30H B. HCOOH 
C. C2Hs0H D. H20 
0.26 \ ae the following compound have empirical form ula, but no molecular formula 
. H2 B. CeH 
C. H20, D, NaCl 
Q.27 qe. at products of combustion analysis are 
, and NH3, 
C.CO;andKOH 5. ao. a eer 
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Q.28 An acid with molecular mass 104 contain S46%E, 4ansth Hand rest is O, The 
molecular formula of acid is 
A. Cul 1aOu 1. CothOn 
C. CabhO 1. Col lO 
Q.29 6Nat Fe,O, ——> I3Na,O + 2K 
For above reaction, if you are provided with 230g Na and 3 
reactant is 
A. Na | B. NazO 
C. Fe2O, 1). None of these 
Q.30 Mg reacts with HCLas per the following resction 
Mg) + 2HCI1 (aq) —* MgCh (1eq) + By (i) 
Given that; Mg = 21g and HCl=21g, the excess reactant iss 
BHC 


Wig Veda, then limiting 


A. Mg 
C. Both are in stoichiometric amounts 1), None of these 
Q.31 What volume of oxygen is required for complete combustion of Seat? CiH7 
A, 2em! B, Som! 
C. 12.5em3 D. 13.5en* 
Q.32  11.207dm? of methane at STP has ___ moles of hydrogen atoms 
A.4 B,2 
ee DAs 
Q.33. How much AL is required to form alumina with I2¢ of oxygen 
A. 27g B. 13.5¢ 
B. 54g 1). 24g 
Q.34 The actual yield is always less than the theoretical yield duc to 
A. Side reaction B. Reversible nature 
C. mechanical loss D. All of these 


Q.35 Indicate the incorrect statement from thefollowing 
A. A limiting reactant is consumed at the end of reaction 
B. Actual yield is always greater than theoretical yield 
C. Stochiometric calculation can be only donc if no side reaction happens 
D. The empirical formula and,molccular formula of some of compourids are sarc 
Q.36 The calculation of the efficiency of a chemical reaction can be checked by knowing 
the amount of 
A. The limiting reactant B. The access reagent 
C. The product formed D. The substance Jeft unused 
Q.37 When one mole of each of the following is completely burnt in oxygen, which will 
give the largest mass of CO2 
A..CO B. Ethane 
C. Diamond D, Methane 
Q.38 If we know, the mass of one substance, we can calculate the volume of other 
substance and vice versa with the help of chemical equation is called 
A. Mass-mass relationship B. Mass-volume relationship 
C. Mass-mole relationship D. Mole-volume relationship 
Q.39\ With the help of spectral data given calculate the mass of Neon and encircle the best 
option. (Percentage of Ne , j,Neand 2Neare 90.92%, 0.26% and 82% 


respectively) 
A. 22.18 amu B. 20.18amu 
C. 21.18amu D. 22.20amu 
QAO How many chlorine atoms are in 2 moles of Cl 
A. 2x6.022*1073 atoms C. 35.5 * 6.022107! atoms 
RB. 21073 atoms D. 2«6.02* 107? atoms 
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Q.1 If we know the mass of one substance, we can calculate the volume of other 

substance and vice versa with the help of chemical equation is called MDCAT (2010) 


A. Mass-mass relationship B. Mass-volume relationship 
C. Mass-mole relationship wat D. Mole-volume relationship 

Q.2 One mole of any gas at STP occupies a volume of MDCAT (2010) 
A. 22.414dm° ‘ B. 23.414dm* 
C.22.414cem D. 20.414dm 

Q.3. How many chlorine atoms are in 2 moles of Cl MDCAT (2011) 
A.2x6.022x 1073 atoms B. 35.5 x 6.022107 atoms 
C. 2x 1073 atoms D. 2x6.02* 107? atoms 


Q.4 An organic compound has empirical formula C3H30 if molar mass of the com pound 


is 110.15 molecular formula of this organic compound is MDCAT (2012) 
(A, of C = 12, H = 1.008 and O = 16) 
A. C6H6O2 B. CgH9Q3 
Sora 2 tee O2, h y moles of wat 

Q.5 When 8 grams (4 moles) of H2 react with 2 moles of O2, how, man water 
will be ime MDCAT (2012) 
A. Five B. Six 
C. Four D. Three 

Q.6 Hydrogen burns in chlorine to produce hydrogen chloride. The ratio of masses of 
reactants in chemical reaction H2+ Ch— 2HClis MDCAT (2013) 
A. 2:35.5 - B.NMBO.OS 
C. 1:71 D,.2:70 

Q.7_ A polymer of simplest formula¢CH2 has molar mass of 28000 gmol'. Its 
molecular formula will be MDCAT (2014) 


_ A. 100 times that of its empirical formula — B»500 times of its empirical formula 
C. 200 times that of its empirical formula \ D. 2000 times that of its empirical formula 


Q.8 The number of molecules inQg of ice (H20) is MDCAT (2014) 
a A 602 R107 B. 6.02 x 10” 
» < C30 eH? D. 3.01 x 107 | ) 

Q.9 How many moles of sodiuntare present in 0.12 of sodium? MDCAT (2015) | 
A.4.3x103 B. 4.01«10- 
C. 4.03x107! D. 4.3107 | 

Q.10 10.0 grams of glucose are dissolved in water to make 100 cm? of its solution, its 
Noe is MDCAT (2015) 

ek B. 10 

C0) Dd 


Q.11 An organic sample consisting of carbon, 


combustion analysis. 0.5439 g of this comp hydrogen and oxygen was subjected to 


ound gave 1.039g carbon dioxide, 0.6369g 


Pore The empirical formula of this com pound is MDCAT (2016) 
C. CaHaHbO B. CoH6O 
Q.12 THEM@Rber of moles of co _,D. CHaO 7 
y oles j . 
A, 0,75 2S? which contain 8.00g of oxygen is: MDCAT (2016) 
Ch150 B. 025 


QA3 A researcher has prepared 
) pated Mges 4 sample of 1-B 
on tienen he had made 12g of product, Whi h of ti aa we ¥ propanol 
y e test was reconducteD, ch of the following is percentage 


A. 60° | 
C. ie ! B. 90% MDCAT (2017) 
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Q.14 


Q.17 


Q.18 


Q.19 


Q.20 


(Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Which one of the followings has same number of molecules as present in 11g of 
CO2? MDCAT (2617) 
A. 4g of O2 B. 4g of O 

C. 4.5 g of H20 D. % moles of NaCl 

Choose the correct option regarding number of particles associated with one mole of 
a substance MDCAT (2017) 
A. 6.03 * 1973 B. 6.02 + 10-2 

C. 6.01 « 10°! D. 6.02 ~ 107 

Determinate the number of moles of O in 10.62 of NaCOz MDCAT (2017) 
A. 0.4 moles B. 0.2 moles 

C. 0.3 moles D. None of these 


“This is actual question given in MDCAT so answer is 0.3 m@les. But@if NaCOz is 
replaced by NazCQ3 Its Answer will be 0.2 moles.” 


Calculate the gram of H2O formed when 8 g of CH: burns in excess of Oxygen. 
MDCAT (2017) 

A. 2] grams B. 18 grams 

C. 19 grams D. 15 grams 

While finding the relative atomic mass, which ofthe following standard is used to 

compare the atomic mass of chlorine (35.5amu) MDCAT (2018) 

A. Neon-20 B. Nucleon number 

C. Carbon-13 Dé Carbon -12 

The formula which shows the simplest whole numbemratio for the atoms of different 

elements in compound : MDCAT (2018) 

A. lonic formula B. Empirical formula 

C. Structural formula D. Molecular formula 

3.0 mole of calcium will contain g of calcium MDCAT (2018) 

A. 105gm B,.80gm 

C. 100gm D. 120gm 

The average atomic mass of Boron is 10.8. It has two isotopes of masses 10 and 11 

respectively. What is the percentage@f isotope with the average mass of 10? 
MDCAT (2019) 

A. 80% B. 60% 

C. 50% D. 20% 

Which two elements are isotopes? MDCAT (2019) 

A. *X and" Y B. '?X and '3Y 

C. 3X and BY D. '{X and “Y 

The best standard for.the calculation of relative atomic mass NUMS (2019) 

A. H-1.008. B. Carbon -12 

C, Carbon-13 D. Oxygen -16 

A piece of diamond embedded in a gold ring weighs 6.0 gram. How many number of 

moles of'Garbon does it contain? SET (2019) 

A. 6.0 mole B. 0.5 mole 

C. 1,0anole D.1.5 mole 

Iron is manufactured industrially in Blast furnace using Hematite, an ore of iron and a 


reducing agent Carbon monoxide. Fe,O, + 3CO > 2Fe + 3CO, Calculate the mass of 
iron ore used to manufacture 56g of iron with excess carbon monoxide. Assume that 


the process gives 100% yield. SET (2019) 
_ A. 160g B.1 12g 
C. 280g D. 80g 


SSS 
KETS - PRACTICE BOOK | 5 


— Onn eraser 


1.16 


9.27 


().2% 


(j.29 


OW 
3) 
).32 


1,353 


(34 


().35 


O36 


9.37 


().36 


a ee 
KET ~ PRACTICE BOOK 


Introduction to Fundamental Concepts of Chemistry 


f calcium carbonate? 
MDCAT (2019) 


Her many moles of calcium carbonate are present in 1.75 kg 0 
(Ar of Ca = 40, Ar of C = 12, Ar of O-16) 
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A. GOATS mot B. 1.75 mol 
€. 17.5 mol D. 1750 mol ; d 
According to law of definite proportion, what is the mass ratio of bya 
ory yen in water? SET (2019) 
A. Hydrogen is 11.11% and oxygen is 88.89% 
5. Hydrogen is 10.11% and oxygen is 89.89% 
C. Hydrogen 1s 20% and oxygen is 80% 
1). Hydrogen is 30% and oxygen is 70% : 
1Kek, + S10, —» 3XeOF, + SIF, Consider the above chemical reaction. If 122.6g of 
KePs reacts with 60g of SiOz to form the products. Select the limiting, reagent and 
amount of SiF« formed (XeFs 245.3 amu, SiOz = 60 amu, Sif4= 104 amu) 


ETEA (2016) 
A. KeF«, 26g B. SiOz, 26g 
C. KeFs, 52g D. SiOz, 52g 
How many oxygen atoms are present in 278g of Hydrated Ferrous Sulphate? 
(FeSO, .7H20 = 27%amu) ETEA (2016) 
A. 6.023 V0" B. 6.525% 10~ 
C. 240810? D461023*107 
The water formed in the combustion analysis is usually absorbed by ETEA (2016) 
A, Mg(SOr jp B. Mg(ClOs)2 
C. Mg(OHp D. Mg(CIO2)2 
Which contains more atoms? ETEA (2019) 
A. Teram Mg B. 8 gram Na 
C. 9gram Al D. All same 
Which contains highest percentage of nitrogen? ETEA (2019) 
A. NO B. NO2 
C. NO D. N20s 
A mixture of 10cm of oxygen andS0em of hydrogen is spared continuously. What is 
the maximum theorefieal decrease in volume? ETEA (2019) 
A. 10cm? B. 15cm? 
C. 200m? D. 30cm? 
The number of molés of water in 1Kg ice are MDCAT (2019) 
A. 50 moles B. 1000 moles 
C, 55.5 moles D. 100 moles 
During Stoichiometric calculations, which of the following laws must be followed? 
4 MDCAT (2019) 
/, Law of convervation of mass B. Law of conservation of energy 
pn ai Ae D. Dalton’s law 
Mficiency of chemical reaction can be expressed as: 
a. Theoretical yield B. ‘Actual yield , wees eel) 
C4 yield D. Maximum yield 
7 theo 10 g N2 10g H2 and 10g O2 are present. Which one will have least number 
atoms: 
A. Hy B.N NMDCAT (2020) 
OO D. Both A & B 
The empirical formula of glucose CoH120¢ is 
A. CH 2% B. CHO NMDCAT (2020) 
C, Cf {20 D. CH20, 
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EXPLANATORY NOTES» 


-l 280 different isotopes occur in nature including 40 radioactive isotopes as well 

300 unstable radioactive isotopes produced through artificial disintegration 
Among 280 natuarlly occuring isotope, 40 are radioactive isotopes 
Out of 280 naturally occuring isotopes, 154 have even mass number and €ven,atomic 
number 

Q.2 There are 2 types of fundamental particles present in the nucleus i.e. proton & neutron. 

Q.3. As atomic number of different isotopes of an element is samé»so they have same 
electronic configuration hence the will show same chemical properties. 

Oa: -2x 
‘A’ is atomic mass and ‘Z’ is atomic number 

Q.5 Molecular ions are formed by passing 
High energy electron beam 
X-rays 
Or a particles 


Through gases 
Q.6 As atomic number of different isotopes of’ an element is same so they have same 


electronic configuration hence they will show same chemical properties. 


Q.7 
SiO, = 28 +32 =60gmol"' 
n 2 28 _pyincies 
M 


Q.8 No. Of moles (n) = mass/ M.méss =4.4h44= 0.1 mole 
Volume = n x 22.414 dm? 3.1 x 22.414 = 2.24 dm? 


Q.9 | mole of any gas occupies 22.4 dm?wolume at STP 
Q.10 

H,SO, ——2H*+S0? 

0.1 Zx0.) 


NO.of H*ions = nx Ny, 
=0.2%6.02 x 10” 
=2x6.02 x 10” 
Q.11 No. of electron 
=nxN, 
=.0x 10°" x 6.02 x 10” 


Q.12. 
Al, (SO)), ——=2AI" + 3807 


1A}, (SO, ), produces No.of particles = 5N, 

0.5Al, (SO, ), produces No.of particles = 2,5N, 
= 2.56.02 x10” 
=1.5x10" 
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Q.13 Mass of hydrogen = } | 
Mole of hy drogen = 0.5 mole - 
No. of electrons in Hz = 2 x nx Na =2 = 0.5 * Na = 1 Na (6.02*10") 
Q.14 
O, : moleof CO, 


=0.5mole 
Q.15 Molecular mass of a molecule expressed in grams is called gram molecule or mofe se 3 
is the molar mass of O-: 
Mass of one molecule = molar mass of substance / Na 
= 32 / 6.02x10° 
Q.16 Molofoxygen = el Sa Joe shi 
Avogadro’snumber 6.02x10> 
Mass in grams = mole x molar mass offO2 
= 0.025 x 32 
= 0.80¢ 


=0.025mol 


Q.17 


Imole Na“ion = 10N, electrons 


1 /2moles Na ion = 5N, electrons 
Q.18 
N=nxN, 
=3x10~' x 6.02 x10" 


= 1800 
Q.19 Relative atomic mass means)mass of atom on C—12.0000 scale that is 16 amu for oxygen. 


Oxygen gas means molecularoxygen (O2) 


Mass 
Mie  —$______— 
4 M_mass of oxygen gas 
| Mass 
DE 
Mass = 2x32 =64g 
Q.20 : 
A. MassofI2 is 25g 
C, g atom means mole of atoms 
‘Mass ofO-atoms = Mole x M. mass of O — atoms 
, = 25x 16 
=400g 
B. g mol means mole | 
- mass of H.O = Mole x M. mass 
=25x18 =450g 


D. mass of N2 gas is 25g _ 
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Q.21 Relative atomic mass of C] = 35.5 aru 
Relative molecular mass of Cl2 gas = 71 amu 
If molecular mass is expressed in g, then it is called mole, so 
Imol of Cl gas =71g or 
Q.22 _Imole of any substance contains equal No. of particle i-e. 6.02% ‘ ad 
Q.23 During combustion analysis, CO2 is chemically absorbed in 50% KOH | 
CO2 + 2KOH —— K:CO3 + H20 yp 
While H20 vapour are physically absorbed in Mg (ClOs) because Ms(0:) is 
hygroscopic. 
Q.24 During combustion analysis, CO? is chemically absorbed in 50% KOH N ; 
Q.25 It can be solved theoretically but short cut is to check molecular'mass of given options 


16 
In CH3OH = = x 100 
16 
In C,HsOH = = x 100 
In HCOOH = ax 100 


I Kb= = ein 
Nits = Te 


Q.26 onic compounds do not have molecule ‘rather they have formula unit (Empirical 

formulA. so these don't have molecular formula but have empirical formula 
Q.27 In combustion analysis, only those compoundsican be analyzed which contain CH, O and O. 
Organic compound + 07 —“°_5C@) +H20 
(C,H andO containing) 
: So sole product of combustion analysis are CO2 and H20 

Q.28 
C,H,O, =12x34+1%4416x4 
=104gmo}"! 

Q.29 To find limiting reactant its short cut is 

(i) Find no. of moles from given amount 

(ii) Divide no. of moles by molar coefficient 

waar ralio 1s considered as liming reactant while large ratio is excess reactant 

| : ( 

n= = ' 1Omol, ng .= na = 2mol 


6Na + Fe,O)—> 3Na.0 4 2Fe 


1Gm0)=2mol 
6 J 


Limiting reactant <~ 1.66 2 ~» Lixcess reactant 
Q30, If equal eee te f reactants are given then the reactant whose larger mass is used in 
__@balance chemical equation is limiting reactant go Mg will be j 
QO.31 Cill2 + 5/202 — 2002 + fg 


Call2: O | 
| : 5/2 
5 : §*5/2 
= 25/2 = 12.5 em! 
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Q.32 


Q.33 


Q.34 
Q.35 
Q.36 


Q.37 


Volume: moles of ‘H? atom 
22.414 dm? contain 4 moles of H-atoms 
11.207 dm? contain 2 moles of H-atoms 


Ny = gn 
4A1+30, ——>2AlI,0, 
O» Al 
3 4 
2 
3 

3 4 3 
— —-x— 
8 3 8 
a. 

2 
Mass of Al = Mole x Molar mass 
at 37 

zZ 


Due to side reaction, reversible reaction and mechanical loss 

Actual yield is always less than theoretical yield 
Efficiency of chemical reaction is expressed in term of % age yield 
Actual /exp erimental yield 100 
Thoretical / calculated yield 
Actual yield is amount of product formed in chemical reaction while theoretical yield is 
amount of product obtained in balanced chemical equation. 


% age yield = 


A) CO+50, 960, 
B) Ci», +O, = >CO; 
C) CH, +20, > 2€0, +3H,0 


D) CH, +20, C0, +2H,0 
| mole of ethane give largest mol and mass of CO2 
Right statement is called mass volume relationship. 


(20 x 90.92) + (21 x 0.26) + (22 x 8.82) 
Relative atomic mass = ee ae ee 


Number of atoms =n * Na ss 
No, of Cl atOms =2 * 6.0210 


1 
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EX 


—™, 


‘PLANATORY NOTES) 


(PAST PAPER QUESTIONS 
Q.1 = When reactants are taken in grams and produets in en /din’ then it means mass-volying 
relationship and vice versa, 
Q.2 At ST P i.e O°C and | atm pressure one mole of any gas oOecupy volume 22, ANG 1228 34 
em}, 
Q.3 I mole of Cl-atoms = 6,02 « 107} 
Molecular formula mass — 110 


Q.4 5 OE OUND OEE 6d 


Empirical formula mass 55 


So molecular formula =nx iP 
= 2% CyhO 
= Col6O2 
Q.5 According to balance equation 2H2 + 102 —» 2120 
2 mole of water will produce from 2 mole of Hy andd mole of Og, So, 4 mole of He and 2 
mole of O2 2 will produce 4 mole of water, — 


——— ne ete, —— ~ ym greet 


Ho : 10 On: 2 10 | 
yy: 2 
eS ae | 


Q.6 H2+Ch — 2HCI 


2°. 7] 
[23555 ° 
O07 n= Molecular formula mass _ 28000 ) 2000 
Empirical formula mass 14 


So polymer molecularformula is 2000 times to its empirical formula, 


Q.8 mole" oy WP , 
Molar mass 18 2 


No. of moleghles “N”? =n x Na 
% x 6.02% 1023 


= 3.01 x 107 
mole Bt sor clement _ =91_ 1 _ 100 
Q.9 y _ Molarmassof element 23 23x49 100 
a 3 
— 4.310 
Dy Frity = a < wmmuae 7 1000 
10 5 OT Substance ; ns 
y _ 10 1000 _ 10 er ce V of solution in Cm’ 
180. 100° 1g. 
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Q.11 EF of any compound can be find out by using 4-step 


of Ce ORS 2 0p 


Mass of organiccompound 44 
_ bao. 12 


x— 
~ 55439 aoe 52.108 %C 


Mass of Hydrogen 2: 016 
Mass of organic compound” 18 
_ 9. 6369 2.016 

0. 5439. 18 
% of O= 10-(%of C+% of H) 
= 100-(58.108+ 13.11) = 34.77% H 
No. Of atoms 


52.108 _ 
434H> a =13.010= 34.77 271 
1.008 16 


% of H= ——— S100 


x100 =13.11%H 


CcC=> 


Atomic Ratio C:H:O 
4.34 13.01 2.17 
247 247 217 
C:H:O 
2041 
C,H,O 
Q.12 CO: 1 mole has 12g C and 32g of O2 
So, 32g O2 is present in = 1 mole of COz 
| g ------------------------ = 1/32 mole of COz | 
8g ------------------------ = 1/32 &8 mole of CO2 
= 1/4=0.25 mole of CO2 
Q.13  CH3CH2CH2-OH — CH3CH2CH-Br : 
1-propanol |-Bromopropane 
Molar Mass =,60 Molar Mass = 123 
So 60g 1-propanol will produce =123g 1-Bromopropane 
123 
60 


] 9 warner tenn nmr nnn = 


123 
10gygiven 1-propanol will produce = a 10 = 20.5g 


Actual yield x 100 
Theoretical yield 


~ 128 4100 = 58.5% 
20.52 


% yield= 
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Q.14 11g of CO2 = 0.25mole of CO2 or % mole CO2 molecule 


m 4 _ 1 
= — =— =—moleof O, molecule 
a)4g of O, >n Meo32. 8 2 
m 4 _ 1 
= — =—=-—moleof O-atom 
b)4g of On M16. a 
c)4.5g of H,O >n= —_= = = mole of H,O molecule 
d)1/4 mole of NaCl 


In B and D option 1/4 mole of O-atom and % mole of formula units of NaCl given, 
statement is about No. of molecules so C-option is right. Equalno. of moles means equal 
no. of molecules. | 
Q.15__1 mole of any substance has no. of particles Na 
ai. a= Massof substance ___ 10,6g _ aD seeds 
Molarmassofsubstance 106g 10 


In NazCOs, there are 3-oxygen atoms so No. of moleslof oxygen atom will be 


No. of moles of oxygen atom = mole x atomicity of oxgen =—x3 = (0.3 


Q.17. According to balance chemical equation 
1CHs + 202 > 1COQ2+ 2H20 


16g 36g 

16g CH, on burning in O2 producing =36g H20 

Ig i =—L 36 
16 
36 

Ig ----------—----------4 4 = Oy gag 
16 


Q.18 Carbon — 12 is used as standard to compare the masses of element / compound because it 
is stable and its relative atomic amss is 12.0000 amu: 

Q.19 Empirical formula shows the simplest whole no. ratio for the atoms of different 
elements in compound. 

Q.20 1 mole fo Ca=40g 
So 3 mole of Ca will be = 40 x 3g = 120g 


Q.21,. To calculate relative abundance of an element which has two isotopes we use formula 
~%of Heavier isotope = fractional number of average mass x10 
Differencein massof two isotopes 


0. 
_ 0.8«100 =30% 


%of B,,= 


If Bi is 80% then Bio will be 100-80 = 20% 
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Q.22 Elements having same atomic number and different atomic mass called isotopes 

Q.23  Carbon-12 Is used as standard to compare the masses of elements / compound because It 
is stable and its relative atomic mass is 12.0000 amu. 


m 6 1 
O24 Ree ——= 0Sitiole 


Q.25 According to balance chemical equation 
1Fe203 + 3CO - 2Fe + 3C0; 


160g 112g 
112g Fe produced from iron are =160g 
112 
ee = 100 56 = 80g 
112 


Q.26 Molar mass of CaCO; = 40 + 12 + 48 = 100 
So 1.75kg of CaCO3 = 1750g CaCO; 
No.of moles= ee Oe ete 17.5mole 
MolarmassofCaCO, 100 
Q.27. Molar mass of H20 =18 
Mass of hydrogen in water 2100 


Mass ratio / %of Hydrogen = 
Molar mass of water 


? 
=—x100=11.11% 
18 


Mass of oxygen in water 0 


Mass ratio /%of oxygen = 
Molar mass of. water 


= 7 100 = 88.89% 


Q.28 For given Rx 2XeF. + Si02 +3 XeOF4+ SiF4 
We can find limiting‘reactant in two step. 


Step (1) Find mole 
Mole of XeF¢ Mole of SiO2 
_m_1225_la)5 n= ma 60_, 
M 245 <2 .# M_ 60 
Step (2) Divide‘no. of mole with coefficient (no used in balance chemical equation) 
For XeFe For SiO2 
Mole he 0.50 _ 0.25 Male ile 
Co - efficient Z Co-efficient 1 


In 24 step smallaer value is limiting reactant so 
XeF¢ is limiting reactant 
So, 2 mole of XeFo (490g) and | mole SiF4 (104g) 
490g of KeFs producing = 104g SiF4 
104 
Ig of XeF6 will produce = 490 
104 
wwnrennenacnnennennennne = ——~% 122.5 = 262 
122.5¢ ane 26g 


aaa 
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Q.29 


Q.30 
Q.31 


Q.32 


—-Q.33 


0.34 
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_ Massofsubstance — _ 278 _ tmole 
No. of moles = Molar massof substance 278 


No. of oxygen atoms in FeSO4 7H20 = 11 

So no. of oxygen atoms = mole x Na x Atomicity of oxygen 
= 1x 6.02 x 10% x 11 
= 6.62 x 10% atoms. 

During combustion analysis water absorbed by Mg(ClOa)2 


} m 7 
=—=—=0,291SN=nxN, 3 0.291KN 
PM 2A ; . 
bn = = 5 0.347-5N=nxN, 3 0347xN, 
M 23 
on= = 2 §0333-5N=nxN, = 0.333xN, 
M 27 


8g Na has highest no. of moles so it will contain more atoms than others. 


ot Nae lees Tr lh 

: 14 14 

a)%of Nitrogen = 30 = rr 
‘ 14 41 

b)%of Nitrogen = 46 = = 100 
: 28 

c)%of Nitrogen Go = a “a 

d)%of Nitrogen = = = =" 100 


Denominator of C option (N20) is smallest so it 


will have highest % of nitrogen. 
2H2 + 102 > 2H20 


Hz : OQ 


a fy | 
According to balance chemical equati 3 . | : 

cm? Hp. a e pelican a muy me 2 cm? He so 10 cm? will use 20 
So total volume consumed = 30cm} 

I Kg ice = 1000g ice 


massof j 
mole'n" = —_Massofice 1000 _ 


Molar massofice _ 18 55.5 moles 


16 


Q.35 Two laws should be obeyed i.e. law of conservation of mass and law of definite 


proportion. 


Q.36 Efficiency of chemical reaction expressed by % yield 


% yield = pctoe yield 
Theoretical yield 
Q.37 Least no. of moles carrying substance will have least 
No. of atoms 
10 
10gN, n=—=— 
a) l0gN, M28 
by 10g, n= T= 
2 
10 
10g0, n=—=— 
c) l0gO, M32 


In case of oxygen denominator is larger than other. So, it will have least no. of moles and 
atoms. 
Q.38 Empirical formula of C6H1206 is CH2O 


OT ee ae 
17 
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The mass of proton is 


A. 9.1095 x 107! kg B. 1.602 x 10°!’ kg 
C. 1.6726 x 10°77 kg D. 1.6750 x 10?’ kg 
What will be the effect on proton when passed through the electric 
A. Deflection towards anode B. Deflection perpendicular 
C. Deflection towards cathode D. Deflection down 
Q.3 Positive rays are produced 

A. By burning of gas 

B. By cooling of the gas 

C. By the bombardment of cathode rays on gas molecule 

D. From anode like cathode rays, produced from catho 


Q.4__— Pressure in gas discharge tube was kept 
A. 10 torr 


C. 0.1 torr 
Q.5 Positive rays give flash on 

A. AgNOs plate 

C. ZnO 
Q.6 The relationship between energy of 

A. de-Broglie dual nature of matte 

C. Planck’s Quantum theory 
Q.7 The velocity of the photon 
A. Is independent of wavele 
C. Depends upon its frec 


utherford’s atomic model 


B. Depends upon source 
D. Equals to the square of amplitude 
8 : 
: B. In discontinuous manner 
D. In the form of heat 
Q.9 
B. mvr = nh/2n 
D, 4 =h/mv 
ch is not derived from Schrodinger wave equation . 
B. Azimuthal 
D. Spin 
n an orbital is the plane where electron density is 
B. Zero 
D. Minimum 
aumber of degenerate orbitals in a sub-shell having sausage shape are 
C.3 


D.7 

uantum number values for 3p orbital are 
A.n=3,/=0 B.n=3,/=1 
C.n=2,l/=1 D.n=2,/=3 


Q.10 


Q.11 
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g.14 Maximum number of electrons that can be accommodated in p-subshell 
A.2 B. 6 
Cc. 10 D. 14 
Q.15 Which sub-shell has highest energy 
A. n=5, (=3, m=+1 /-B,ns5, ¢=2, m=#2 
c. n=4, (=3, m=0 D, n=4, £=0, m=+1 
Q.16 Magnetic quantum number values for the d subshell are 
A.2 B.3 
C5 D..7 
Q.17 Ap-orbital has energy than the s-orbital of same principal quantum number 
A. Lower B. Higher 
C. Equal D. Variable orbit tovorbit 
Q.18 Which set of quantum number represents 19" electron of Cu atom 
A. n=4, @=0, m=0, sas B.n=3, (2m m=0, s+ 
Cn=4, @=1, m=), sa 45 D. n=2@ =0, sae 0, ss 
Q.19 The d-orbital which is bi-lobed with collar is represented as 
A. dxy B. dyz 
C. dz" D. dx2-y? 
Q.20 is/are isoelectronic with K* | 
A.P? Basi 
cs: ~», D-AIlof these 


Q.21 The atomic number of an element,is 26.)How many electrons are present in M- 
Shell of this element in ground state 


All B14 
CH wy D.16 
Q.22 The electronic configuration of anielément is 1s”,2s*,2p,,2p,,2p, . This represents a/an 
A. Ground state B. Excited state 
C. Hybridized state . D. Molecular state 
Q.23 The correct electronic configuration of 29Cu is 
A. [Ar]4s*3d743dy, 3d}, 34% 234, "B, [Ar]4s'3d?,3d), 303d’, 3d 
C. [Ar] 45/85, 345_34,,30%7,234,. D. [Ar]4s'3d2,3d?_3d2,3d!,, 3d); 
0.24 Which one of thefollowing ion has similar electronic configuration like Ar 
A. Sex? BET" 
Chere D, Mn*é 


Q.25 Inelectronic configuration of Cu and Cr which of following is true 


A: 3-dis full filled B. 3-d is half filled 
C. 7 electrons in s-orbitals D. 8 electrons in s-orbitals 


Q.26.< Which of the following violates Hund’s rule? 
A. Is,2s*,2p\,2py»2P, B. Is*,2s’,2p:,2p,, 2p, 


e. 1s°,28' D. Is’,2s”,2px,2pys2P, 


— : 
. 19 
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Q.27 Which one of the following represents most stable configuration of three electrons 
for ground state of an element in group VA 


A. np.,np,,np? B. np\,np,,np, 
C. npi,npy.np, D. np?,np, np; 
Q.28 Which one of following electronic configuration represents an element that form a 
simple ion with -3 charge 
A. 1s?,2s”,2p°,3s’,3p' B. Is?,2s’,2p°,3s*, 3p” 
C. Is?,2s?,2p°, 3s! | D. Is?,2s?,2p' 


Q.29 Aspecie Z has following electronic configuration 
1s’,2s’,2p?,2p;,2p;,3s’,3p:,3p,,3p, What could Z be 


A. Ar BCP 
C.S D. p> 

Q.30 The total number of lobes in all the orbitals of a d-s 
A.2 B. 16 
C.4 D. 1 


s” according to 
ion rule 


Q.31 “Two electrons in the same orbital should h 
A. Aufbau’s principal 
C. Hund’s rule 

Q.32 Which of following configuration is not co 


aM] [TTT 
c.[] [t]5 [7] 


Q.33 The e/m value for the canal 


se 
ing to Hund’s rule 


A. Hydrogen B. Nitrogen 

C. Helium D, Argon 
Q.34 Correct order of en sub-shells is: 

A.5s > 3d >3p>4 B.3p > 3d > 5s > 4s 

C. 5s > 3d > 4s > D.3p > 3d>4s> 5s 
Q.35 Maximum nu on in a sub-shell is given by 

A, 2(2/-1) B. 2(21+1) 

C. 2(/+1 D. 2/+1 
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Q.1 Which quantum number tells us about orientation of orbitals: ~ MDCAT (2010) 
A. Principal quantum number B. Spin quantum number 
C. Azimuthalquantum number D. Magnetic quantum number 
Q.2 The relative energies of 4s, 4p and 3d orbitals are in the order MDCAT (2012) 
A. 3d <4p <4s B. 4p < 4s < 3d 
C. 4s <3d <4p D. 4p < 3d < 4s 


Q.3 With increase in the value of principal quantum number ‘n’, the shape of the s- 
orbitals remain same although their sizes MDCAT (2012) 


A. Decrease B. Remain the same 
C. Increase D. May or may not remain the same 

Q.4 ee ber of electrons in the outermost shell of chloride ion(CI) is: | MDCAT (2013) 
A. 1 B. | 
C7 D. 8 

Q.5 Correct order of energy in the given sub-shells is: MDCAT (2013) 
A. 5s >3d>3p> 4s B. 3p > 3d>5s > 4s 
C. 5s >3d>4s> 3p D. 3p >3d > 4s > 58 


Q.6 According to the number of protons, neutrons and ele¢trons given in the table, 
which one of the following option is correct? s MDCAT (2014) 


A. As”,Ga™,Ca B. As?,Ga",Ca® 


C. As*,Ga",Ca D. As®, Ga, Ca” 
Q.7_ There are four orbitals sy p, d and f. Which order is correct with respect to the 


increasing energy of the orbitals MDCAT (2015) 
A. 4s <4p <4d <4f é B. 4s <4f< 4p < 4d 
C. 4p < 4s <4f< 4d D. 4f < 4s <4d <4p 


Q.8 Which one of the following pairs has the same electronic configuration as possessed 
by neon (Ne-10) MDCAT (2015) 


A. Na‘, CI- B. Na*, Mg* 
Cc. Ktcr D. Na*, F~ 

Q.9 Number‘of nettronsiin 5, Zn will be: MDCAT (2016) 
A. 30 B. 38 
C35 D. 36 

Q.10 Théimaximum number of electrons in electronic configuration can be calculated by 
using formula: MDCAT (2016) 
A. 2/+1 B. 2n? 
C. 2n?+2 D. 2n?+1 

Q.11.. Number of electrons in };Ga”’ Will be MDCAT (2017) 
A, 28 B, 30 
Cc. 29 D. 34 
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Q.12 Isotopic symbol of ion of Sulphur-33 is ?}S How many number of protons and 


neutrons are present if number electrons are 18? MDCAT (20 
A. P= 18,n= 15 B. P=16,n=18 


C.P=16,n=17 D. P = 17, n= 16 
Q.13 Among the following, which contains same no. of electrons & proton butdiffe 
no. of neutron: MDCAT (2017) 
A. Isobars B. Isotones 
C. Isotopes D. None of the the 


Q.14_ Identify the correct option associated with the shape of p-orbital: (2017) 


Q.15 Which is the correct electronic co 
A. 1s*, 2s?, 2p®, 3s?, 3p®, 457, 3d4 
C. 1s”, 2s*, 2p*, 3s’, 3p, 3d® 
Q.16 Maximum numbers of el 


hromium (24Cr)? MDCAT (2018) 
. Is*, 2s”, 2p®, 3s, 3p®, 4s!, 3d° 
. 1s”, 2s, 3s”, 3p®, 3p®, 4s”, 3d® 
ell is given by NUMS (2019) 


A. 2(2/-1) B. 2(21+1) 
C. 2(/+1) D. 2/+1 
Q.17 The order of ene i 2 : NUMS (2019) 
A. 4s, 4p B. 4s, 3d 
C. 3p, 4s D. 3s, 3d 
Q.18 Which of t ent in its atomic state has electrons fully occupying first 
i cal orbitals? SET (2019) 
B. Helium 
D, Carbon 
es of principal quantum number and azimuthal quantum number 
ron in Chlorine atom? ETEA (2016) 
B. 1,3 
D. 6, | . 
of the following electronic configuration is / are correct? ETEA (2016) 
1s’2s?3p°*, 3s! (ii)? Cu [Ar] 4s'3d"° 
“Cr[Ar]4S'3d" (iv) “Cr[Ar]4S?3d° 
- | only B. II only | 
C. 1 and II only D. Il and III only 
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Q.21. Quantum number which describes the orientation of orbitals in three dimensiona 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 
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space is ETEA (20 

A. Spin quantum number B. Azimuthal quantum number 

C. Magnetic quantum number D. Principal quantum number 

Which of the following is the electronic configuration of Cr? MDCA 

A. [Ard*4s° B. [Arp3d*4s? 

C. [Ar]3d°4s° D. [Ar]3d°4s' 

The relationship between quantum number n and @ is: 

A.n=I[-] B. €=n-2 

C.  =n-l D. n=£-2 

Quantum number values for ‘2P’ orbitals are T (2020) 
A. n=2 I=1 B. n=1 I=2 

C.n=1 I1=0 D. n=2 I=0 

Which pair has 1 electron in its orbital? CAT (2020) 
A. Li& Fe B.Na& 

C.K & Mn D.H 

Which of the following has the lowest e/m rati NMDCAT (2020) 
A. Li** BA 


C. Het 


Topic-2 


Atomic Structure 


Q.1 
().2 


).3 
Q.4 
Q.5 


0.6 
Q.7 


QOS 
Q.9 
Q.10 


Q.11 
Q.12 


Q.13 


EXPLANATORY NOTES 


Mass of protons is 1.6726« 1077 kg 


Protons are positively charged particles which show deflection towards cathode in 
electric field 


Positive rays are produced by bombardment of cathode rays on gas moleculesin dischage 
tube 


At low pressure (0.01 torr) ther is large spaces between gas molecules and there will be 
less hinderance for cathode rays to travel from cathode to anode. 

Positive rays produce flashes upon ZnS plate 

According to Planck’s quantum theory, Ea v or E = hv 

Velocity of photon is independent of wavelength 

: 7 4 " . 7 ’ 
Product of frequency and wavelength remains constant quantity)because of inverse 
relationship between frequency and wavelength. 


According to Planck’s quantum theory, there is no continuous emission or absorption of 
energy. 


Different forms of Planck’s theory are, 
E=hvorE=hc¥ orE=hc/A 


Quantum number which is not derived from Schrodinger wave equation is spin 
guantum number it was given by Uhlenbeck and Goudsmith 
Nodal plane is the area where the probability of finding of electron is zero 


d-subshell has five degenerate orbitals withsausage shape 


A RGM 


For 3p subshell quantum numbenyalues are n= 3, 2 = | 
Avimuthal 
Q. number 


Sub-shell Shapes 


| Spherical 
dumbell 


double dumbell or sausage shape 
complicated 


s-subshell 
p-subshell 
d-subshell 
f-subshell 


Sree 
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Q.15 
0.16 


Q.17 
Q.18 


Q.19 


Q.20 
Q.21 


Q.22 
Q.23 
Q.24 


Q.25 


Q.26 


Q.27 
Q.28 


Q.29 


Q.30 


Q.31 
Q.32 
Q.33 
Q.34 


Q.35 


Energy of subshell a (n+ £)1s <25 <2p <3s < 3p <45 <3d <4p < 58 <4d < 5p <65 <4 
For d-subshell, £=2 so, 


dy(m =-2), dy(m =-1), da(m =+1), dy (m= +2) and d» (m=0). 
Energy of subshell a (n+ 4), Energy order s<p<d<f 
Cooper 29 [Ar]4s!3d/, 3d), 3d) 3d?,,3d?, so set of quantum number values is 


n=4, 6=0,m=0,s=+1/2 ¥ 
dz’ orbital is bi-lobed with collar 


i9K*! — 18 electrons, 1sP “> — 18 electrons, 16S? — 18 electrons, 14Si* — 18 electrons 

M shell = 3rd shell, by given configuration, 3s — 2e!, 3p.» 6e!, 34. 6e'! 

6Fe = Is”, 2s”, 2p®, 357, 3p®, 452, 3d° 

So number of electrons in M shell are 14. 

This configuration represents ground state electronic configuration of nitrogen atom 
Electronic configuration of 29Cu = [Ar], 4s', 3d! 

Argon — 18 electrons, T,~* — (22-4)18 electrons)so both are iso-electronic 

24Cr = 1s”, 2s, 2p®, 357, 3p®, 4s!, 3d° 

a9Cu = Is?, 2s’, 2p®, 3s”, 3p®, 4s!, 3d!? 

Both have seven electrons in s-subshll 

In degenerate orbitals, electrons go one by one with same spin rather than to go same 
orbital with opposite spin 

Half-filled and completely filled orbitals areéyrelatively more stable. 

isP = 1s2, 2s”, 2p®, 3s”, 3p’ , Phosphorous has 5-electrons in valance shell. To complete its 
octet it needed 3 electrons 

In neutral atom, atomi¢ number is the number of electrons, “Z” has 16 electrons, so 
atomic number is 16 that is forsulphur. 16S = 1[Ne]3s’3p?3p} 3p; 


Each d-orbital has four lobes except dz” which has two lobes with collar, so 
Number of lobes in d subshell = (4 x 4)+2=18 


piel 38 & 938 
ae nah te 
eleetrons residing in the same orbital 


Accordingto this prmciple, it‘is impo$sible fortwo 
of poly-electron atom to have same values of four quantum numbers. 
{fimore.than one degenerate orbitals are available then electrons go one by one with same 


spin - ; 
The “value of e/m of positive rays Is inversely proportional to molar mass of gas, 


Hydrogen has least mass so has highest e/m value 
Energy of subshell is directly proportional to (n+é) value, if (n+¢) value for 2 orbitals is 


same then energy depends upon “n” value. Greater the value of “n” greater the energy 
No, of orbitals in a subshell = (2¢+1) 
No. of electrons in a subshell = 2(2¢ +1) 
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EXPLANATORY NOTES)» 


(PAST PAPER QUESTIONS) 
Q.1 Magnetic quantum number explains orientation and degeneracy of orbitals. So itds called 


as Orientation quantum number. 

Q.2 Relative energies of different orbitals can be find out by using (n+ 4 rule. 
(4s=4+0=4), (4p =4+ 1 =5), Gd =3 +2 =5). When (n+ 4 value are\same for 2 
different subshells then subshell with larger “‘n” value has high energy. 

Q.3 With increase in the value of principal Q.N. “n”, the size and enérgy of orbitals increases. 

Q.4 Cl atom has 7 electrons in valance shell and CI"! has 8 electrons in,the valance shell. 

Q.5 By using (nt 4 rule (5s =5+0=5), 3d =3+2=5), 3p=3 41) =4) and 

| (4s = 4 + 0=4) so the correct order is 5s > 3d > 4s > 3p, 
Q.6  Inneutral atom, No. of electrons are always equal to No. of protons. 
e If As has 33 protons and 30 electrons then itmeans As loses 3 electrons, so it will 
carry +3 charge (As*) 
e IfGa has 31 protons and 28 electrons then it means Ga loses 3 electrons, so it will 
carry +3 charge (Ga*?) 
e If Ca has 20 protons and.20 électronsithen it means Ca does lose any electrons, so 
. it will carry no net chatge (Ca®) | 

Q.7 By using (n+ 4 rule (48s =4+0 = 4), (4p=4+1=5),(4d=4+2=6) and 
(4f= 4 + 3 = 7) so the correct order is 4s < 4p < 4d < 4f. 

Q.8 According to electronic configuration, we noticed that following configuration are similar 
to the configuration of Neon. 

Na = Is’, 2s¥ 2p°3s' and Na*! = 1s?, 2s”, 2p®, 38° 
F = |s*, 287, 2p° and )= Is”, 2s”, 2p® 
tote 

Q.9 No. 6fmeutrons can be find out by using formula 
N=A —Z = 66 — 30 = 36 

Q.10 Maximum No. of electrons in a shell van be find out by using 2n? formula. For example, 
if n=3,then 2(3)* = 18 electrons. 

Q.11% Atomic number of Ga has 31 electrons, it means Ga has 31 protons and 31 electrons but 
in +3 oxidation state it loses 3 electrons, so Ga® has 28 electrons. 

Q.12 3{S” has 18 electrons. Atomic No. of Sulphur is 16, so it has 16 protons. 

No. of neutrons = A —-Z = 33-16=17N. 
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Q.13 


Q.14 
Q.15 
Q.16 
Q.17 


Q.18 
Q.19 


Q.20 


Q.21 
Q.22 


Q.23 


Q.24 
Q.25 
0.26 


Isotopes having same atomic No. and different atomic mass 

Isobar having same atomic mass and different atomic No. 

Isotones having same number of nuetron. 

p-orbital has dumb-bell shape. 

2Cr = Is”, 2s”, 2p°, 3s, 3p, 4s), 35 

No. of electrons in a subshell = 2(2¢ +1). 

19K = Is’, 2s’, 2p®, 3s”, 3p%, 4s! 

Spherically symmetrical orbitals means s-subshell. So, 4Be = 1s, 2s 

17Cl = Is”, 2s*, 2p®, 3s?, 3p, last electron of Cl atom present in 3p, so value of principal 
quantum number is I. 

2sCr = 1s”, 2s’, 2p®, 3s”, 3p®, 4s!, 3d and a9Cu = Is, 2s?, 2p®, 387, 3p®, 4s’, 3d'° in given 
options, 29Cu is correct one. 

Magnetic quantum number, explain the orientation of orbitals in three dimensional space. 
24Cr = Is”, 2s’, 2p°, 3s”, 3p, 4s!, 3d5, o4Cr [Ar], 4s! 30° 

Azimuthal quantum no. ¢=n-1 

Ifn=1, 2, 3, 4, .... Then ¢=0, 1, 2, 3, «aa 

Quantum No. values for 2p-orbitals aren = 2, ¢= 1 

Na = Is”, 2s, 2p®, 3s! and 24Cr = 187, 2s, 2p®, 3s, 3p, 4s!, 3d°. 

Greater the mass, lesser the e/m value charge is directly proportional to e/m value and 
mass inversely proportionalto e/m value. 
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Q.1 At constant temperature when the pressure of gas is increased three times«then its 
volume becomes 


a, B.3V 
3 

cw D. 5V 
3 


Q.2 Under what conditions the density of an ideal gas will be maximum at 
A. High temperature and low pressure 
B. Low temperature and high pressure 
C. Low temperature and pressure 
D. When temperature and pressure are same 


Q3. soi « is plotted on X-axis and pressure on Y-axis at constant temperature, what should 


appear 
A. Straight line parallel to x-axis B. Straight line parallel to y-axis 
C. Straight line passing through origin D. Curve 


Q.4 The general gas equation to know the volumes of the gas at various temperatures is 


Perle B. V,= v, (1-35) 
27341 273 
C. V,= v,(1+555) . D. None of the above 
273 
Q.5 A mono-atomic substance can storeenergy only in the form of 
A. Translational motion B. Rotational motion 
C. Vibrational motion D. Rotational and vibrational motion 


Q.6 A graph between pressurejand product of pressure and volume at constant 
temperature and number of moles is 


A. Straight line parallel to’ x-axis 
B. Straightdine parallel to y-axis 
C. Straight line passing through the origin 
D. The curve showing the maximum ‘ 
Q.7 If both temperature and volume of a gas are doubled, the pressure 


A. Cannot beypredicated B. Remain unchanged 
C. Is reduced to % D. Is doubled 
Q.8 Which one is the form of general gas equation? 
A. PV =nRT B. PV=RT 
C; LEAL D. All of these 
TT, 


Q.9.« Volume of a gas at STP is 10 dm? at what temperature its volume will become 
30dm?, keeping pressure constant 
A. 2 B. 819°C 
C. 819K D. 3K 


eee ses 
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Q.10 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 
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Which of the following pairs of gases possess equal volume at STP 

A. 44g CO2 and 442 CO 

B. 16g O2 and 32gCH, 

C.3.01x10”" molecules of CO and 3.0] x 10”'gram molecules of | i, 

D.0.5 mole of NO and 16 gO, 

Which is incorrect about ideal gas 

A. No force of attraction between molecules 

B. No example in nature 

C. Can be liquefied easily 

D. Obey gas laws at all conditions of temperature and pressure 

A gas initially at 27°C is heated upto 327°C, its average K.E will be 
A. Doubled B. Four times 

C. 300 times D. 327 times 

The correct value of general gas constant R is 

A. 8.314 atm dm? mol-K71 B. 0.0821 Jmol! K~ 

C. 62.4 torr cm? mol"! K7! D. 8.314 x 407 erg mol kK"! 
In gases and liquids, temperature is the measure of kinetic energies of molecules 
A. Average translational B. Rotational 

C. Vibrational D. Al of these 

The molar volume of nitrogen gas is maximum at 

A. 25°C and | atm B. 0°C and 2 atm 

C. 130°C and | atm , Dyl,00°C and 2 atm 

8g of methane and 2g of hydrogen are«mixed and kept at 760 mm pressure at 273 K, 
the total volume occupied by the mixture will be 

A. 11.2 dm? B. 22:4 dm? 

C. 33.6 dm? D. 44.8 dm? 
' What is NOT true about gases 

A. They are highly compressible 

B. They have only vibrational, motion 

C. Sudden expansion of gases cause cooling 

D. They exert pressurevon the wallsof the vessel 

For a definite massof anidealgas at constant temperature, the plot of which pair of 
species will give a curved graph 

A. PV vs P B. P vs V 

C.P vs V7! . D. PV vs P7! 

A pressure@f 0.101325 bar when expressed in atmosphere represents 
A. 0.01 atm B. 1.0 atm 

C. 0.1 atm D. 10.0 atm 

Dimensions Ofithe,pressure are the same as that of 

A. Energy B. Force 

C. Energy/per unit volume D. Force per unit volume 
Gases deviate from ideal behavior at high pressure. Which of the following is 


correct for non-ideality? a 

A. At high pressure, the gas molecules move in one direction only 

B. Athigh pressure, the collision between the gas molecules are increased manifold 
C: At high pressure, the volume of the gas becomes insignificant 

D. At high pressure, the inter-molecular attractions become significant 
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Q.22 Under high pressure which of the following gas show more ideality in character 
A.N2 B. CO2 
C.NH3 D. SO2 


Q.23 When 200cm: of a gas at constant pressure is heated, its volume 


A. Increases B. Remains unchanged 
C. Decreases 

Q.24 The product of PV of a gas has unit of 
A. Force 


D. First increases then decreases 


B. Entropy 
C. Work D. Enthalpy 


Q.25 Under what condition of temperature and pressure will a‘real gas‘behave most like 
an ideal gas? 


A. Low temperature and low pressure B. Standard¢@mperature and standard pressure 

C. Low temperature and high pressure D. Hightemperature and low pressure 
Q.26 Absolute temperature of a gas is directly proportional to average 

A. Rotational K.E B. Translational K.E 

C. Vibrational K.E D. None of these 


Q.27. An ideal gas can’t be liquefied because 
A. Its critical temperature is always above,0°C B. Its molecules are smaller in size 


C. It solidifies before becoming a liquid D. Forces between its molecules are negligible 
Q.28 The compressibility factor, Z, for an ideal gas is 
A. Zero 


C. Greater than one - 


B. Less than one 
D. Equal to one 


Q.29 In dm? atm K-'mof! the numerical value of general gas constant R is 
A. 1.989 B. 8.314 
C. 0.0821 D. 62400 


Q.30 Inaclosed flask ofone dm?, 2.0g of hydrogen gas is heated from 27°C to 327°C. 


Which of thefollowing is incorrect 
A. The pressure of the gas increases 


B. The kinetic energy of gas molecules increases 
C. The rate of collision increases 


D,.The number of moles of the gas increases 
Q.31 A pressure of a gas is due to 


A.Rapid intermolecular collisions 


B. Molecular impacts against the walls of vessel 
C, Voids between the gas molecules 
D. Ideal behaviour of gases 


eee 
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Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


°C. Equalto the square of its absolu 


The compressibility factor, Z i.e. the extent to which a real gas deviates from ideal. - 
behaviour is given by (for one mole) 


PV 
A, £5 = B. Z= Ht 
RT° PV 
_ _ PV 
RT RV 
Which of the following gases has the lowest r.m.s velocity at 25°C.? 
A. SO2 B. N2 
C. O2 D. Cla 
Critical temperature for different gases is different and dependsupon 
A. Size of molecule B. Shape of molecule 
C. Intermolecular attractions D. All of the above 
“a” is called co-efficient of attraction in Van der Waal’s equation for real gases the 
unit of “ta” 
A. Sietol . B. Nm**mol 
C.Nm*“mol™ D. Nm*2mol* 
The highest temperature at which a substance can exist as a liquid is called its 
A. Critical temperature B. Standard temperature 


D,.Upper consulate temperature 


C. Absolute temperature 
Very very small values of Van der Waal’s constant in his equation for a particular 


gas show that 

A. The molecules of the gas are big sized 

B. Gas is sufficiently polar 

C. Least attractive forces are present among x the molecules of the gas 
D. The gases are non-ideal 


Excluded volume is times. the actual volume of gas molecules 


A. Two B. Three 

C. Four D. Eight 

The constant ‘a’ in Vamder Waal’s equation is maximum for 
A. Helium B. Hydrogen 

C. Oxygen D. Ammonia 


The averagekinetic energy of the gas molecules is 


A. Inversely proportional to its absolute temperature 
B. Direétly proportional to its absolute temperature 
ite temperature 


D. Directly proportional to the square root of its absolute temperature 
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Qu 


Q.2 


Q.3 


Q.4 


Q.6 


Q.7 


Q.8 
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All the collisions between the particles of gases are clavtle in natire, What be mean 
by “Klastic Collisions’? MDCA' (2019) 


A. The velocity of the molecules changes 


B. No change in mass during the collisions 

C.No change in the kinetic enerpy 

D. No change in potential energy during the Collisions 

Which one of the following expression represent the Avogadro law? MDEAD (2010) 
ALVe© Rab? (When T and n are constant) 

B Ve Rat? (When T and P are constant) 

C.V= RaTP (When P and pare constant) 

D. Ve RPent (When Ty P and nave constant) 

The root mean square velocity of gases is inversely proportional to square root of 


their: MDCAT (2010) 
A, Temperature 3B, Pressure 
C. Molar mass D. Volume 
The number of molecules in 22.4 din} of Hy gas at OC and f atm are MDCAT On 
A. 60.2 x 1033 B.6.02 «105 
C. 6.02 x 10° Dn60.2, 10? 
There are four gases Hz, He, N2 and COa at 0°C. Which gas shown greater non-ideal 
behavior? MDCAT (2013) 
A. He B. He ° 
C. CO D. N2 
Which graph representS)Boyle’s law MDCAT (2015) 
. PV=k 
V 
A.° p > B. Op 
_ 
Cc. ows D.: *p 
Identify thé'value of R at STP MDCAT (2017) 
A. 8.3144@tm dm? mol"! B. 0.0821 atm dm? K*! mor! 
C. 0.0821 cal K" mol"! D. 8.314 cal K"! mol! 
In the equation (P +23) (V — nb) = RT, ‘b’ represents the MDCAT (2017) 
A. Excluded volume B, Actual volume 
C. Excluded pressure D. Excluded volume per mole 
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Q.9 Gas is enclosed in a container of 20cmwith the moving piston. According to kinetic 
theory of gases, what is the effect on freely moving molecules of the gas df 
temperature is increased from 20°C to 100°C? MDCAT (2018) 
A. Colliding capability of molecule will become lower 
B. Pressure will become one half 
C. Temperature has no effect on freely moving molecules 
D. Volume will be increased 
Qg.10 Which of the following is the correct equation to calculate relative molecular mass 


of a gas MDCAT (2018) 
A.M =mPRT/V B. M = mPR/VT 
C.M=PV/mRT D. M =mRT/PY 
Q.11 Which of the statement is applicable for both ideal and‘real gases, molecules? 
SET (2019) 


A. Have no forces of attraction 

B. Collisions between the molecules is elastic 

C. Molecules are in random movement 

D. The actual volume of gas is negligible as compared to the volume of gas 


Q.12 At absolute zero the molecules of hydrogen gas will have ETEA (2016) 
A. Only translational motion B. Only vibrational motion 
C. Only rotational motion D. All the motion are cased 
Q.13 According to the general gas equation, density of an ideal gas depends upon: . 
| NMDCAT (2020) 
A. Pressure B. Temperature 
C. Molar mass of the gas D. All of the above 
Q.14 The actual volumeof gas molecules is considered negligible at following pressures. 
. NMDCAT (2020) 
A. 2 atm B. 4 atm 
C. 6 atm D. 8 atm 
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EXPLANATORY NOTES 


Q.1 According to Boyle's law: The volume of a given mass of a gas is inversely proporti 
to the applied pressure at constant temperature. (V a 1/P) 


P (atm 


0 


Q.4 The equation to know the volumes of the gas at 


Ve = Vi (1 + re ) 
273 
- Where, V. = Volume of gas at t 


Vo = Volume of gas a 
t = Temperature on 
Q.5 A mono-atomic substance can s 


——_———— P (atm) 
e and volume of a gas are doubled, the pressure remain unchanged 


and VaT 
owing are the form of general gas equation 


= nRT (for “n” number of moles) 
Fina ta 

T, T, 
PV =RT (for | mole of gas) 


Q.7 ‘If both te 


Q.8 
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Q.9 According to Charles law: The volume of the given mass of a gas is directly proportional 
to the absolute (Kelvin) temperature at constant pressure. 


Vv, VW 
T, T 
10 x oe 
273. ~=«T?2 
__ 30x273 
~ 10 
T2=819K 


Q.10 Equal volumes of all the ideal gases at same temperature and pressure contain equal 
number of moles and molecules. 
V«n (where P and T are constant) 
V =nk 
Both 0.5 mole of NO and 16 g (0.5 mole) O2 have same numbenof moles therefore they 
have equal volume at STP 
Q.11 Ideal gas can’t be liquefied because there is no IMF 
Q.12 E&« i 
Ti =27°c=300K, T2=327%c=600K 
When temperature is doubled, K.E becomes doubles, 
Q.13 R= 8.3143 Nm.mol"!.K7! » 
INm=10’ erg | 
Hence 8.134 107 erg. mol Ka 
Q.14 In gases and liquids, temperature is the measure of average translational kinetic energies of 
molecules 
Q.15 Molar volume is maximum when temperature is high and pressure is low. 
Val/Pand VaT 
Q.16 8g of methane (0.5 mole) and 2g of hydrogen (1 mole) will occupy total volume 
1.5x molar volume = Lx 22.4=33.6 dm? 
Q.17 Gases have translational, vibrational and also rotational motion. 
Q.18 
yj 


T=25'C 7; > fg 


T; 
yee” 
Pressure (atm) 
Q.19 1.01325Bar = atm 
0.101325Bar = 0.1 atm 
Q.20 Dimensions of the pressure are the same as that of energy per unit volume 


Q.21 At high pressure, molecules come closer to each other and inter-molecular attractions 
become significant. | 
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().22 


Q.23 
Q.24 
Q.25 
Q.26 
Q.27 
Q.28 
Q.29 
Q.30 


Q.31 
Q.32 


(7.33 


Q.34 


Q.35 


Gases 
More will be ideality in character of a gas 
e Less IMF 
e Non-polar 
© Small size 
e Smaller mass 
e Small values of a and b (Van der Waal’s Constants) 
Volume increases with the increase in temperature at constant pressure, (V a7) 
The product of PV of a gas has unit of work i.e. J (Joule) 
A real gas behaves like an ideal gas at high temperature and lowpressure. 
Absolute temperature of a gas is directly proportional to average translational K.E 
An ideal gas can’t be liquefied because forces between its molecules are negligible 
The compressibility factor, Z, for an ideal gas is equal to@ne 
R = 0.0821 atm dm3mol!.K7! 
In a closed container, there will be no change in the quantity (number of moles) of the 
gas. 


A pressure of a gas is due to Molecular impaets against the walls of vessel 
PV 


Clz as maximum molar mass thérefore it has lowest r.m.s velocity. 
Critical temperature for different gases is different and depends upon size of molecule, 
shape of molecule and intefmolecularattractions 


P.= an7/\V? 
a= PV2/n2 
y Nm? *(m’) 
(mol)? 


a=Nm?. m°.mol? 
a= Nm*‘mol? 
The highest temperature at which a substance can exist as a liquid is called its critical 
temperature . — 
Very very small’ values of Van der Waal’s constant in his equation for a particular gas 
showethat least attractive forces are present among the molecules of the gas. 
b=4 Vn 
WheresVm is the actual volume of gas molecules. 
‘a’ is‘a constant of proportionality and is called co-efficient of attraction or attraction per 


unit volume. It has a constant value for a particular real gas. Ammonia has hydrogen 


bonding (strong IMF) a ; ie 
The average kinetic energy of the gas molecules is directly proportional to its absolute 


tempcrature 
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Q.1 


().2 


Q).3 


Q.4 
0.5 


Q).6 


Q.7 


0.8 
0.9 
Q.10 


Q.11 
Q.12 
Q.A3 


0.14 


EXPLANATORY NOTES) 


(PAST PAPER QUESTIONS) cs, 
they do not loss or gain any kinetic energy which 


ot change so it is elastic collision. 


When the particles of gas collide, 
means that their kinetic energy don 
V=RnT/P 

V=(RT/P)n 


V = (constant) n (If temperature and pressure are kept constant) 


Van (Avogadro’s Law) 
3RT 
Cons" [7 
u 
Cc XK : 


At STP one mole hydrogen gas (Hz) has 22.414dm? volume and has,6.02 x 10° molecules 
Due to large size of CO2 molecule, it shows greater intermolecular force and show most non- 
ideal behavior. 

The order of non-ideality is: He <H2 < N2 < €O2 

Following are the different graphs of Boyle’s law. 


y, Ts 
| i 4 
4 4 E 
4+ \ \ ; 
x} oe, Ag 7 S» ” E u 
y ‘ ‘\ r, ey CJ 
4 \ Ny a Trt: 
J 
5 oer: 
Kt tt . x . 
a ° _ 0 ———— Piatm) 


At STP following are the values of R in different units 

9.0821 atm dm? K*! mof! 

8.31 Nm K? mol! 

8.31 JK! mol! 

7.989 cal K! mol! 

In Van der Waal’s equation for real gases, b represents excluded volume per mole 
At constant pressures by increasing temperature, volume of gas increases. 


The correct formula to calculate the relative molecular mass of a gas is 
mRT 


The molecules of both ideal and non-ideal gas move randomly. 
At wero kelvin (absolute zero) molecular motion of gases ceases. 
Density of a gas depends upon pressure(P), temperature(T), molecular mass(M) and ideal 
gascomstant R. 

PM 

d= — 

RT 

At Jow pressure, actual volume of gas molecule is negligible. 
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Q.3 


Q.4 


QO 
nm 


Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Topic LIQUIDS 


4. SSYIPRACTICE EXERCISE 


CHCl exist in liquid state due to 

A. Dipole-dipole and London dispersion forces 

B. Dipole induced dipole forces 

C. Dipole-dipole forces 

D. Hydrogen bonding 

The highest boiling point among the following is for 


A.NH3 B. Bro 

C. CHCl; D. Xe 

In NH3, dominant Van der Waal’s force among following (is 

A. London dispersion forces B. Dipole induced dipoleforces 
C. Dipole-dipole forces D. Hydrogen bonding 


Liquids have no definite shape; it is because 

A. The molecules of liquid are in constant motion by sliding oyer each other 

B. The intermolecular forces of liquids are weaker than gases 

C. The liquid molecules have kinetic energy lessjthan solids 

D. All statements are correct 

Propanone is miscible in water due to 

A. Both are polar molecules B. Hydrogen bonding between them 

C. Dipole-dipole attraction between them jpD, All of these 

Strong dipole-dipole forces among the liquid molecules are responsible for 

A. Very high heat of vaporization B. Very low boiling point 

C. Very low heat of vaporization D. All are correct 

Which one of the following arrangements usually represents the correct order of 
increasing interactions? 

A. Hydrogen bonding, London forces, Dipole — Dipole 

B. London force, Hydrogen bonding, Dipole — Dipole 

C. London forces, Dipole >Dipole, Hydrogen bonding 

D. Dipole — Dipole, Londonforces, Hydrogen bonding 

Which of the following has strongest intermolecular forces of attraction 

A. Hydrogen(H2) B. Chlorine (Cl2) 

C. lodine (Iz) D. Methane (CHa) 

The forces which arepresent between the ions and water molecules are known as 

A. Dipole induced dipole forces B. Ion dipole forces 

C. Dipole-dipole forces D. London dispersion forces 

Forees.of attraction, which may be present between all kinds of atoms and molecules are 
A. Hydrogen’bonding B, Di-pole di-pole forces 

C)London dispersion forces D. Dipole-induced dipole 

Thé attractive forces between the partial positive end of one molecule and partial 
negative end of other molecule are called 

A. Dipole-dipole forces B. lon dipole-dipole forces 

C. London dispersion forces D. Debye forces 

Liquid gets the shape of the container when it is poured into it. Which one of the 
following reason justifies it 

A. Liquid do not have definite shape B. Liquid do not have definite volume 

C. Liquid is highly compressible _ D. Liquid molecules can slide over each other 
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Q.13 Nature of bonding affects the properties like: 


Q.14 


Q.17 
Q.18 
Q.19 
Q.20 
Q.21 
Q.22 
0.23 


Q.24 


A. Solubility B. Melting, boiling points and isomerism 

C. Reaction kinetics D. All of these 

Vapour pressure of water is 4.579 torr at 0°C and 9.209 torr at 10°C, so increase jn 
vapour pressure from 0°C to 10°C is 4.630 torr. What will be the change in vapour 
pressure from 90°C to 100°C 


A. 4.630 torr B. < 4.630 torr 

C. > 4.630 torr D. V.P remain same at all Tempefature 
Which of the following has highest vapour pressure 

A. Water B. Mercury 

C. Glycerol D. Isopentane 

The boiling point of water would be highest at 

A. Murree B. Gawadar 

C. Mount everest D. Siachin 

Which one is false for evaporation 

A. Surface phenomenon B. Continuous 

C. Exothermic D. Causes cooling 

Vapour pressure of water at 100°C is , 

A. 55 mm Hg B. 760 mm Hg 

C. 355 mm Hg D.1489 mm Hg 

The conversion of vapours back into their liquid state is called 

A. Crystallization 7 B. Evaporization 

C. Vapourization D. Condensation 

Which one of the following has highest volatility 

A. Diethyl ether B. Ethyl alcohol 

C. Water D. Ethylene glycol 

In order to mention the boiling point of water at 110°C, the external pressure should be 
A. Between 760 torr and 1200 torr B. Between 200 torr and 760 torr 
C. 765 torr D. Any value of pressure 

The boiling pointincreases down the zero group element due to 

A. lon dipole forces B. London forces 
C/Hydrogémbonding D. Dipole-dipole forces 

If we provide very high amount of heat to a liquid its boiling point will 

A. Increase B, Remains constant 

G, Decrease D. There will be no boiling 


Evaporation is designated as a cooling process because of the reason 

A. It is a surface phenomenon 

B. It is exothermic process 

C. High energy molecules leave behind the low energy molecules and cause cooling 
D. All of the above 
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Q.25 Vapour pressure of a liquid depends upon the following 
A. Surface area and temperature only 


Le £) 


B. Volume of the liquid 
C. Humidity of the liquid in the air 
D. Temperature and the inter-molecular forces 
Q.26 At latm pressure, a liquid 1 has the boiling point less than a liquid 2, what can we 
predict about both the liquids 
A. Liquid I has high vapour pressure than the liquid 2 
B. Liquid | has the weak intermolecular forces of attraction than the liquid 2 
C. Liquid | is more volatile than the liquid 2 
D. All of the above 


Q.27. The distillation of a solution under reduced pressure is called 


A. Fractional distillation B, Distillation 
C. Destructive distillation D. Vacuum distillation 
Q.28 A pressure cooker reduces cooking time because 
A. Large flame is used ,B. Boiling point of water rises 
C. Heat is uniformly distributed 1D. Vapourpressure of liquid decreases 
Q.29 Molar heat of vapourization of water is 
A. 40.6 kJ mol"! B..140.6 kJ mol! 
C. 14.6 kJ mol! D. Zero 
Q.30 Rate of evaporation of a liquid does not dépend on 
A. Surface area of liquid B. Temperature 
C. Inter molecular forces D. All of these 


Q.31 Which one of the following would cause severe burning 
A. Boiling water at 90°C B. Steam at 100°C 
C. Boiling water at 80°C ~ D. Water at20°C 
Q.32 The boiling point of adiquid is that temperature at which 
A. The vapourypressure of the liquid is equal to the atmospheric pressure 
B. The vapour preSsure of the liquid is less than the atmospheric pressure 
C. The vapour pressure of the liquid is greater than the atmospheric pressure 
D. The vapour pressure of the liquid is equal to intermolecular forces of liquid molecule 
Q.33 Thestrength of hydrogen bonding is 
A. 20 times lés than a covalent bond B. 20 times less than a ionic bond 
C. 20 times more than a covalent bond D, 20 times more than a ionic bond 
Q.34. When ammonia is dissolved in water, number of hydrogen bonds formed by 
ammonia are 
as) B, 2 
C4 D. 3 
———_ EE eee a a ee ne Tne een ee a ET oe ee a 
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Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Lower alcohols are soluble in water because 

A. Intermolecular hydrogen bonding 

B. Dipole induced dipoles 

C. Low electro-negativity difference between C and H 
D. All of the above 

The strongest H-bond is 


A. F---H B. O----H 
C. N----H D. O----F 
When two ice cubes are passed over each other, they unite to form 
A. Covalent attraction B. lonic bond form 
C. Hydrogen bond formation 1D. Metallic bon 
Which of the following can form hydrogen bonding among its 
oO 
A. CH; OH 
C. CHCl; 
Hydrogen bonding is involved in . 
A. Solubility action of detergents 


C. Biological molecules 

When water freezes at 0°C its den ue to 
A. Change of bond angles 

B. Cubic structure of ice 


C. Empty space present in — ice 


D. Change of bond / 
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PAST PAPER QUESTIONS 
Correct order of boiling points of the given liquids is MDCAT (203 


a A. 120 > HF > HCl > Nis B. HeO > HF > NH; > HCI 
C. HF > H20 > HCl > NE D. HF > HzO > NH; > HCl 

g.2 At 1489 mmHg, water will boil at NUMS (2019) 
A. 120C° B. }IOC? 
Cc. 100C* D. 90C* 

Q.3 Ice is less dense than water at 4) 
A. OC B. 4°C 
C, -4°C oC 

Q.4 In crystal lattice of ice, cach O-atom of water molecule is atte to (2014) 
A. Four H-atoms B. Two EH-atoms 
C. One H-atom D. Three H-atoms 

Q.8 What is reason that the ice at 0°C occupies more volum 

MDCAT (2017) 

A. Empty spaces 
C. lonic bond 

Q.6 Water has maximum density at NUMS (2019) 


A. -4°C 
me ts 
Q.7. DNA molecule is double stranded, in 
each other by: 
A. Hydrogen bonds 
C. Covalent bonds 
Q.8 Which bond in the followin 
ak 


chains of DNA are twisted around 
MDCAT (2011) 
der Waal’s forces 


A. | B.2 
C.3 : D.4 
Q.9 Which of the nces exhibits hydrogen bonding? MDCAT (2019) 
A. H,S B. HI 
C. NH D. SiH, 
Q.10 ronegativity difference is 2.0. What is the type of this bond? 
MDCAT (2012) 
t bond B. pi (7) bond 


ar covalent bond D. Co-ordinate covalent bond 

oint of water is higher than petrol , because intermolecular forces in water 
MDCAT (2011) 

B. Stronger than petrol 


ame as in petrol D. Negligible 
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Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 
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Metallic conduction involves the relatively free movement of their---------.._ 
throughout the metallic lattice: MDCAT (2040) 


A. Atoms B. Electrons 

C. Ions D, Molecules 

Which type of force is present in gasoline? MDCAP (2010) 
A. Dipole-dipole forces B. Hydrogen bonding 


C. Dipole-induced dipole forces D. London dispersion forces 

Which one of the following hydrogen bond is stronger than others?¢ MDCAT (2015) 

Ao 3 PP eee Ne 4?" B. O08 = Hot verre Oo” ax 

C. Fe- — H* vesctteven po D. N* = H** ee: Q* _ a 

An inter molecular force of attraction X is relatively stronger than the,other inter 

molecular forces, it stabilizes helix and B-pleated sheets of proteins. The double 

helical structure of DNA is also stabilized by this force of attraction. Identify X. 
MDCAT (2019) 

A. Dipole dipole attraction B. Hydrogen bonding 

C. Ionic interactions D. vander Waal’s\Forces 

At higher altitude, the boiling point water is less than 100°C, this is because of 


ETEA (2019) 
A. Higher atmospheric pressure C. Weak hydrogen bonding 
B. Ne change in atmospheric pressure D. Lower atmospheric pressure 
Steam causes severe burns than boiling water. It is due to ETEA (2019) 
A. Absence of hydrogen bonding C. High latent heat of vaporization 
B. Freely moving molecules D. Statement is incorrect 


According to Watson and Crick’s model of DNA, the DNA molecule consists of a 
double helix. What type of forces are responsible to keep two strands of DNA 


together? MDCAT (2019) 
A. Hydrogen bonding : B. van der Waal’s forces , 

C. Ionic bonding D. Dipole-induces dipole forces 

Which of the following substances exhibits hydrogen bonding? MDCAT (2019) 
A. H,S B. HI 

C. NH, D. SiH, 

CO2and SQ? both aretri-atomic molecules but heat of vaporization of SO2 is greater 
than thatof CO2due to NMDCAT (2020) 
A. High electronegativity of S B. Greater size of SO2 

C. SOzis polar and CO? is non polar D. SO2 is more acidic than CO 

Which of the following has the lowest vapor pressure at 20°C? NMDCAT (2020) 
A. Diethyl.ether B. Chloroform 

C. Carbon tetrachloride D. Water 

Which of the following is not a molecular solid? NMDCAT (2020) 
A. Bromine B. Sulphur 
C. Phosphorus D. Carbon dioxide 
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Q.1 
Q.2 


Q.3 


Q.4 


Q.5 


0.6 
Q.7 


Q.8 
Q.9 


Q.10 


Q.11 


Q.12 


Q.13 
Q.14 


Q.15 


EXPLANATORY NOTES)» 


CHCl, is a polar molecule which have dipole - dipole forces. 


IMF T v.P J B.pt T 

Br2 has strong LDF due to greater molar mass. 

Hydrogen bonding is present in FON 

When hydrogen is bonded with highly EN element like F, O and N, hydrogen bonding js 
dominant in such compound. 

Constant state of random motion in molecules of liquids and gases do not.allow a definite 
shape. . 

Both propanone and water are polar molecules, therefore, they,are miscible with each 
other. They can form hydrogen bond also. 

IMF T V.P 4 

Generally, the order of increasing interactions‘is 

London forces < Debye forces < Dipole — Dipole @Hydrogen bonding 

Molar mass 7 polarizability T LDF T | 

The forces which are present between the ions and water molecules are known as ion- dipole 
forces. 

Force of attraction present between all,kind of atoms and molecules are known as London 
dispersion forces. ”. 

The attractive forces, between the partial positive end of one molecule and partial 
negative end of other molecule are called dipole-dipole forces 

Duc to presence of random motion liquid has no definite shape. 


Nature of bounding affects the physical as well as chemical properties of compound. 
Vapor pressure depends on temperature, at higher temperature greater vapor pressure is 
observed. 

Vapour pressure is inversely proportional to intermolecular forces 


Vapour pressure at 


Name of compound | 


3 20°C (torr) 
isopentane | SRO 
Ethyl eter ae 
Carbon Tetrachloride nk ae 


|Mercury —=~dYYSiCi‘(;s 0.012 
|Glycerol ——=sd 0.00016 
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Q.18 


Boiling point of liquid T External pressure T 

The boiling point of water would be highest at Gawadar 
Evaporation: 

is a surface phenomenon 

is a continuous process 

continues at all temperatures, 

is cooling process 

endothermic process 


Vapor pressure of water at difference temperature is given in the table 


Temperature Vapour 
: Pressure (Torr) 


4.579 


10 9.209 
20 17.54 
30 31.82 
37 47.07 
40 55.32 


92.51 
149.4 
233.7 
355.1 
527.0 
760.0 


The conversion of vapours back into their liquid state is called condensation 
The correctoption is Diethy! ether because 

LDF J V.P ? Volatility T 

Boiling pointofliquid T External pressure t 

Down the group 


Molar mass 7 polarizability T LDF 1 Boiling point tT 


At boiling point, on supply of further amount of it no change in temperature is observed 


because extra amount of heat just change the liquid into vapor phase 


a nnn Eee 


KETS ~ PRACTICE BOOK 


47 


Topic-4 Liquid 
a SI—VSSS™T=T®S 


Q.24 
Q.25 
Q.26 


Q.27 
Q.28 


Q.29 
Q.30 


Q.31 


Q.32 


Q.33 
Q.34 


Q.35 
Q.36 
Q.37 


Q.38 
Q.39 


Q.40 
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Evaporation is designated as a cooling process because of high energy molecules leave 
behind the low energy molecules and cause cooling 

Vapour pressure of a liquid depends upon nature of liquid, temperature and the*inter 
molecular forces. Vapour pressure a T and V.P al/ IMF 

B.pt + V.P TIMF J Volatility T 

The distillation of a solution under reduced pressure is called vacuum distillation 


A pressure cooker reduces cooking time because boiling point of water rises Boiling 


point T External pressure T 

Molar heat of vapourization of water is 40.6 kJ mol"! 

Rate of evaporation of a liquid depends on surface area ofpliquid. inter molecular forces 
and temperature 

Steam contains higher potential energy because ofvextra heatavhich is absorbed by water 
molecules during boiling to overcome intermolecular force. 

The boiling point of a liquid is that temperature at which the vapour pressure of the liquid 
becomes equal to the atmospheric pressure 

The strength of hydrogen bonding is20 times less than a covalent bond. 

Number of hydrogen bonds per molecule are 

NH3----- 1 H- bond per molecule 

HF----- 1 H- bond per molecule 

H20-----2 H- bond per molecule 

Hydrogen bonding’s effect decreases as the length of chain increases 

Strength of H+ bond P,Electronegative difference t 

Ice (water) has strongshydrogen bonding due to which ice cubes unite to form single 
larger ice cube. 

CH3.QH has hydrogen bonding as prominent intermolecular force 

Solubility, cleansing action of detergents and biological molecules are application of 
hydrogen bonding. 

When water freezes at 0°C its density decreases due to empty Space present in the 


structure of ice and volume increases by 9 %. 
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(FAST PAPER QUESTIONS) ©’ 
Q.1 Greater the strength of IMF greater will be the boiling point. B.P of H2O and HF is 


greater than that of HCl. As, H20 and HF and NH show hydrogen bonding and HClhave 
simple dipole-dipole force. 


Compound 


IMF Boiling Point (SC) 
[0 | estonding 100 


Boiling Point of Water 
External Pressure (mmHg) BoilingPoint (°C) 


External Pressure (mmlg) 

oe 
Pe ae 
TD | —_Atsea evel — 


Q.3 Water has maximum density¢at 4°C. When temperature of water decreases it’s density 


Q.2 


increases. At 0°C water is.denser,than‘ice. 
Q.4 In structure of ice, one oxygen atom is trapped between 4 hydrogen atoms among which 


two hydrogen atoms are covalently bounded and other two forms hydrogen bonds. 


LH 
va 
H 
fom 
A Nee 
. H H Hs UH 
Nov 
7 OH 
H Oo” 
. H 
Q5 Dueto empty spaces present within the lattice of ice, ice occupies 9% more volume than 


liquid water. 3 ie 
Q.6 Water has maximum density at 4°C. Above and below this temperature, density of water 


decreases. 
Q.7_4 Hydrogen bond is present between two chains of DNA structure. 


a Le a ee 
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Q.8 


Q.9 


Q.10 
Q.11 


Q.12 
Q.13 
Q.14 


Q.15 
Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Hydrogen bond in ammonia molecule is present between nitrogen atom of one molecule 
and hydrogen atom of another molecule. 

Three elements F, O and N which are highly electronegative forms hydrogen bond with 
hydrogen. Hydrogen bonding is found in HF, NH3 and H20. 

In HF, a highly polar covalent bond is present between H and F atom. 

Water has stronger IMF (Hydrogen bond) whereas petrol has weaker intermolecular force 
(LDF). ; 

Metallic conduction is due to flow of free electrons in metallic dattice. 

Gasoline is mixture of different hydrocarbons. London dispersion force is present in it. 
Hydrogen bond is strongest between F* and H®* atompdue towhigh electronegativity 
difference. | 

Hydrogen Bonding is present in DNA and protein structure, 

B.P a External Pressure 


At higher altitude, atmospheric pressure decreases which results in decrease in B.P. 
Steam has high latent heat of vaporization due\to which it can severely burn skin than 


boiling water. Boiling water has maximum temperature of 100°C whereas steam can have 
temperature more than 100°C. 

Hydrogen bonding is responsible to keep two strands of DNA together. 

Three elements F, O and N which are highly electronegative forms hydrogen bond with 
hydrogen. Hydrogen/bonding is found in HF, NH3 and H20. 

COz is non-polaryit has zerodipole moment and weak IMF. So, it has low B.P. Whereas 
SOz is polar molecule with dipole moment 1.62D. So, it has relatively strong IMF and 
high B.P. . 


§ 
seca 07 Not 
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Water has strong IMF and it has lowest vapor pressure. 
Bra is liquid at room temperature. 
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Transition temperature is shown by which of the following pairs 


2 A, Isomorph and polymorph B. Allotrope and polymorph 
C. Isomorph and allotrope D. All of these 
Q2 Lattice energy decreases with the increase in size of ion because oppositely charged tons 
A. Have close packing B. Have low empty spaces 
C. Becomes less tight D. Have strong electrostatic forces 
Q.3 lonic solids are characterized by 
A. Low melting point B. Good conductivity inolid state 
C. High vapour pressure D. Solubility in polar solvent 
Q.4. Which solids are called true solids 
A. Metallic B. Amorphous 
C. Crystalline D. Vitreous 
g.5 Which ionic solid has highest lattice energy 
A. LiCl B. NaCl 
C. KCI D. CsCl 
Q.6 Which of the following intermolecular forces arepresentiin solid iodine 
A. Dipole — dipole forces B. Londomdispersion forces 
C. Hydrogen bonding D. Debye forces 
Q.7._ Which of the following is not amorphous solid 
A. Glass B. Table salt 
C. Glue D. Rubber 
Q.8 Transition temperature of sulphur is 
A. 13.2°C B. 128°C 
C2. 6 Dag2.02°C 
Q.9 Which of the following is isotropic property 
A. Refractive index B. Coefficient of thermal expansion 
C. Cleavage D. Metallic conduction 
Q.10 When an element exist in more than one crystalline forms, it is known as 
A. Anisotropy B. Isomorphism 
C. Allotropy D. Polymorphism 
Q.11 Asolid may be made up of 
A. Atoms B. lons 
C. Molecules D. a, b and c 
Q.12 Which one has the highest melting point and boiling point 
A. lonic crystal B. Molecular crystal 
C. Covalent crystal D. Metallic crystal 
Q.13_ Ina crystal , the atoms are located at the position of 
A. Zero P.E. B. Infinite P.E. 
C. Minimum P.E. D. Maximum P.E. 
Q.14 Which of the following is anisotropic 
A. Hydrogen B. Quartz 
CnuWater D. Rubber 
Q.15 Crystalline part of otherwise amorphous solids are known as 
A¢Allotrope B. Crystallites 
C. Isomorph D. Polymorph . 
Q.16 Coinage metals are Cu, Ag & Auand they have__—_—_scrrystal system 
A. Cubic B. Hexagonal 


C. Tetragonal De Egon 
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Q.17 In crystal structure of NaCl, the arrangement of Clionsis 
A. Face centered cubic B. Body centered cubic 
D. Hexagonal 


C. Simple Cubic 

Q.18 Ina crystal lattice the correct sequence 0 
A. be =a,ca =B,ab =y 
C. be =y,ca =B,ab=a 

Q.19 Total unit cell dimensions are 


f bond angles is 
B. be =f,ca =a, ab = 7 


D. All are possible 


A. Seven B. Fourteen 
C. Six D. Thirty-two 

Q.20 Cubic crystal system has the following unit cell dimensions _pav-0el 
A.a=b=canda=B=y=90° B.a=b#canda=f y= 4 
C.a#b#canda=fB=y=90° D.a=b¢cand a=B= 90", y= 120 

Q.21 The crystalline form of white Tin is 
A. Cubic B. Hexagonal 
C. Tetragonal D. Both a and c 

Q.22 Molecular crystals are 
A. Hard B. Very hard 
C. Soft D. Always polar 

Q.23 The crystals formed due to London forces of interaction are 
A. Tonic B. Molecular 
C. Covalent D. Metallic 

Q.24 The number of Cl ions per units cell of a simple cubic lattice at the corner is / are 
A. 1 B.3 
C.4 D.6 

Q.25 Which is incorrect about structureof iodine 
A. Face-centered cubic B. Metallic appearance 
C.1-I@>I-Ig) D. I—1 (g)<1—I (Bond length 

Q.26 The coordination number ofeach ion in NaCl is 
A.4 B. 8 
C. 6 D. 10 

Q.27 The best conductors of electricity.are 
A. lonic solids B. Metallic solids 
C. Molecular solids D. Covalent solids 

Q.28 Independent molecule of NaCI may exist in 
A. Solid phase B, Molten phase 
C. Liquid phase D. Vapour phase 

Q.29 Which of the following is an example of polar molecular solid 
A. Naphthalene B. Dry ice 
C. Iodine D. Sugar 

Q.30 Solid CO2 (Dry ice) is an example of crystals 
A. Covalent B. Ionic 
C. Metailie D. Molecular 
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Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


PAST PAPER QUESTIONS 


The coordination number of Na+ in NaCl crystal is MDCAT (2010) 
A.8 B. 4 
Cid D. 6 
In the structure of NaCl, each sodium ion is surrounded by chloride ions 

MDCAT (2013) 
A.4 B. 6 
C.5 D. 8 
Which one the following have highest lattice energy? NUMS (2019) 
A. NaCl B. KCl 
C. KBr D. LiCl | 
Electrical conductivity of graphite is greater in one dire¢tion.than in other due to 

MDCAT (2016) 

A. Isomorphism B. Anisotropy 
C. Cleavage plane D. Symmetry 


In diamond each of the four outer electrons on every carbon atom is involved in 
covalent bonding. This means that there are no free electrons available. Which of 
the following property is explained bydhisstatement _ SET (2019) 
A. Diamond does not conduct heat and electricity 

B. Diamond is very hard 

C. Diamond has high refractiveandex 

D. Diamond cuts diamond 


Graphite is one of the allotropic form of Carbon it is ETEA (2016) 
A. Isotropic . B. Anisotropic 

C. Good conductor.of electricity D. Both B & C 

Substance that has sharp melting point in the following is ETEA (2019) 
A. Gemstone C. Coal tar 

B. Glass é D. Diamond 

The lattice energydis also called as NMDCAT (2020) 
A. Energy of affinity B. Bond energy 

C.Crystalenergy D. Potential energy 
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Q.26 


Q.27 
Q.28 
0.29 
Q.30 
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EXPLANATORY NOTES)» 


Polymorphs and allotrope are different crystalline forms of compounds and elements 
respectively. Therefore, transition temperature is shown by them 
Lattice energy depends upon size and it is inversely proportional to size. 

Lattice energy a Charge/Size 

Solubility is based on the principle, “like dissolves like” 

Only crystalline solids show all the properties of true solids. 

Lattice energy depends on charge to size ratio. Greater the charge to size ratio, greater is 
lattice energy. Lattice energy a Charge/Size 

Solid iodine is non-polar and have LDF. 

Table salt is NaCl which is a crystalline solid. 

95.5°C 


Rhombic sulphur Monoclinic sulphur 

Anisotropy is directional property while isotropy is a nonedirectional’ Hence, metallic 
conduction is isotropic 

When an element exists in more than one crystalline forms, it is Known as allotropy 

A solid may be made up of atoms (covalent soliD., molecules (molecular soliD. and ions | 
(ionic soliD., 

Covalent crystals may have network structure’ therefore, they have high melting and 
boiling points. 

Crystal is a stable geometrical shape in which atoms, molecules or ions are located at the 
position of minimum potential energy. , 

Quartz is a crystalline solid and have anisotropic property 

Crystalline part of otherwise amorphous solids is known as crystallites 

Cu, Ag and Au have cubic crystal(system. 

NaCl has FCC crystalline structure. 

The angle ‘a.’ is between thedengths ‘b’ and ‘c’, the angle ‘B’ is between the sides ‘a’ and 
‘c’ and angle ‘y’ is between sides ‘a’ and *b’. 

There are three unit celldengths a, b’and c and three unit cell angels (a,, 7) . 

Cubic a=ba@ a= B= y ="90° 

Examples: Fe, Cu,Ag, Au, NaCl, NaBr, Diamond 

Tetragonal a=b#e @=B=y=90° 

Examples: SngSnO2, MnOz, NHaBr 

Molecular ¢rystal is formed due to intermolecular forces which are not very strong 
therefores they,are soft. 

Molecular solids are formed due to LDF or hydrogen bonding. 


A unitcell gets a total share of CI ion at eight corners = 8 x = l 


Il bond distance is 271.5 pm and it is appreciably longer than in gaseous iodine 
(266.6pm). _ . 

In NaCl, each Nat ion surrounded by six CI ions and each CI ion is surrounded by six Na‘ ions. 

So, co-ordination number of each ion in NaCl is 6. 

Metallic solids have delocalized electron due to which they can conduct electricity. 
Independent molecule of NaCl may exist in only vapour phase 

Sugar is a polar molecule and have hydrogen bonding. . 

Dry ice is an example of molecular solid (Non-polar molecular solid. 
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(PAST PAPER QUESTIONS) 
Q.1 In lattice structure of NaCl, each Na’ ion is surrounded by six Cl’ ion and vice Versa. So 
coordination number of Nat is 6, 
Q.2 In NaCl, each Na’ ion is surrounded by six CI ion. 
Q.3° LiCl has maximum lattice energy as it has small sized Li* ion. Smaller the size, greater 
Will be lattice energy. 


Charge 


Lattice Energy « o Charge density 


Size 

Q.4 Graphite show anisotropy in electrical conductanée which means that graphite js 
conductor in one direction only (parallel to layer structure). 4 — 

Q.5 In diamond, each carbon atom is sp’ hybridizedand nopfiee electron is available. Due to 
unavailability of free electrons, diamond is non-conductor of electricity. 

Q.6 Each carbon atom is sp’ hybridized and one electron is available for conduction. But 
graphite shows property of anisotropy due to which it is conducto¢ in one direction only. 

Q.7 — Crystalline solids have sharp meltingpoint. Diamond is an example of crystalline solid. 


Q.8 Lattice energy is also knowns crystal energy. 
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Q.1 At equilibrium, the concentra 
A. Constant 
C, Maximum 
Q.2. Statement, which describe a reversible reaction 
A. Both forward and reverse reaction does not occur simultaneously 
B. Both forward and reverse reaction occur simultaneously but under different Gonditioris 
'. Both forward and reverse reaction Occur simultaneously at the same time under same condidion 


D. Forward and reverse reaction takes place at different time and different cOnditioris 
Q.3 Fora homogeneous reaction 


tion of reactants and products are 
B. Different 
D. Equal 


QO 


4NH,+50, 4NO + 6H,O 

The units of equilibrium constant (KB. is 

A. Conc.*? B. Conc.*! 
C. Conc,"! 


D. No units 
Q.4 One mole of HI was sealed in a tube heated at 440°Ostill equilibrium is reached, HI 
was found to be 50% dissociated, K- for the reaétion is 


A. | B. 0.25 
C.0.5 D-0.625 

Q.5 For what value of Ke almost forward reaction is complete 
A. Ke = 10779 Bak oon 0 * 
C.Ke= 1 D. Ke =0 


Q.6 1 mole of ethyl alcohol was treatedtwith one mole of acetic acid at 25°C. =e of acid 


changes into ester at equilibrium. The equilibrium constant of the reaction will be 
A. | B.2 
C.3 D. 4 

Q.7 At equilibrium, conceftratiomof SO2 is 2M, O2 is 2M and SOz is 4M. 


2SO, + O, —— 2804. What will be the Ke value of given reaction 


A. 0.2 B,2 
C.4 D. 8 
Q.8 In a reaction CQO, + 2H,,,. =— CH, OH ,,, AH° = -92kJ /mol. Concentration of 
hydrogen, carbon monoxide and methanol become constant at equilibrium, what 
will happen 
A. Reaction become faster B. Reaction become slow 
C. Equilibrium state disturbs D. Equilibrium state remains undisturbed 
Q.9  IfKe valii@lisvery small then equilibrium position will shift 
A. Towards left B. Towards right 
C. Remains unchanged D. It is always constant value 


2 


———~ , What is true for this reaction. 
V(a-X) 


Q:10 » The equilibrium expression for a reaction is Ke= 
A. Increase of pressure favoured forward reaction 
B. Decrease of pressure favoured forward reaction 
C. Decrease of pressure favoured backward reaction 
D. Increase in volume favoured backward reaction 
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Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 
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For the reaction H2(g) + 12g) <= 2HI @. The equilibrium constant changes with 
A. Total pressure B, Catalyst 

C. Concentration of H2 and 12 D. Temperature 

Correct relationship b/w Ke and Kp can be written as ; 

A. Kp=Ke (R)™ B. Kp= Ke (RT) 

C. Ke = Kp (RT) D. Kp= Ke (R/N)* 

For the given reaction PCl, —— PCI, + Cl, 

A. Kp > Ke B. Kp = Ke 

C. Kp < Ke D. Kp = Ke = 0 


For the reaction H, +1, = 2HI. Equilibrium concentration of H2, Iz and HI are 


8,3 and 24mol/dm: respectively. Ke of the reaction is 
A. 24 B. 1. 


C.26 D.9 
For the following reaction in the gaseous phase 


co+—O, 6 eee is 
Kp 

1 =i 
A. (RT)? B. (RT)? 
C. RT D. RT! 
In the reaction Axg) + 4Bag) ———=- 2ABayy such that AH is negative, the formation of 
AB4g) will be favoured at 
A. Low temperature and high-pressure - B. Low temperature and low pressure 
C. High temperature and low-pressure D. High temperature and high pressure 
N, +3H,——2NH, AH =>41.02kJ / mol 
Forward reaction is favoured by 
A. Adding NH; at equilibrium B. Adding catalyst 
C. Decreasing temperature > D. Decreasing concentration of H2 


In a given system, water and ice are in equilibrium, if the pressure is applied to the 
system then 

A. More ice is formed 

B. Amount ofjice and water will remain the same 

C. More ice is melted 

D. BothA. and B. 

If the fem perature Js increased for following reaction, then it will go in 


N, +3H, == 2NH, AH =- Ve 


A»Forward direction B. Reverse direction 
C. Remain Constant D, Cannot be predicted 
In Haber process, equilibrium mixture contains NH by volume 
A. 20% B. 70% 

C. 55% D. 35% 

Catalyst used in Haber’s process for manufacturing of NHs is 
A. Fe(MgO, Al2O, SiOz) B. Al203 

C. MgO | D. SiO2 

Basic buffer solution is 

A. HF / NaF B. H2CQO3 / Na2CO3 

C. (COOH): / (COONa)2 D, NH4OH/NH,CI 
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Q.23 
Q.24 


Q.25 


Q.27 


Q.28 
Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Q.34 


Q.35 


Buffer action can be explained by all except 

A, Common ion effect B. Law of mass action, 

C. Le-Chatelier’s principle D. Solubility product 

A basic buffer solution can be prepared by mixing 

A. Strong acid and its salt with weak base B. Weak base and its salt with strong acid 
C. Strong base and its salt with weak acid D. Weak acid and its salt with strong base 
The pH of ideal buffer is 


A. 10 B. Less than 7 
C.7 D.0 
A certain buffer solution contains equal conc. of X and HX. Ka for HX is 10°. The 
pH of buffer is 
Ags B. 8 
C.1t D.14 
Which Henderson equation is not correct? . 
[salt] [acid | 

A. pH = pKa+log B. nH = = 

pee . [acid] p= phe [salt] 
€ ai=eeaies D. pKa = Mor Sam 

iad [acid] pKa awe [acid] 
For acidic buffer, pH < pKa if 
A. [salt] = [acid] B. [salt] > [acid] 
C. [salt] < [acid] D. [salt] > [base] 
When HCI gas is passed through saturated solution of rock salt, the solubility of NaCl 
A. Increases B. Decreases 
C. May increase or decrease D. None of these 


An excess of silver nitrate is added to. the aqueous barium chloride and the 
precipitate is removed by filtration) What are the main ions in the filtrate 


A. Ag* and NO; only . B. Ag* and NO; and Ba*only 
C. NOs and Ba**only | D. Cl and NOs and Ba*only 
lonization of KCIO3 is suppressed by 

A. Increasing temperature B. Adding NaNO3 

C. Adding KC] D. Decreasing temperature 

If ionic product is equal to‘Ksp then the solution is . 

A. Unsaturated ‘ B. Supersaturated 

C. Ideal D. Saturated 


The solubility’ products only applicable for those substance whose molar 
concentrations is 

A. Equal to(0.1M B, Equal to or Less than 0.01 

C. Equal to | D. Greater than 0.1 

In a saturated solution of AgCl, the molar concentration of Ag* and CI is 1.0x10° M 
each. What is the value of Ksp 

A. 1.0x10° B. 1.0x10°!5 

Ca < Te D. 1.0 107'° 

The molar solubility of sparingly soluble salt AB; is “S” mol/dm4, the corresponding 
solubility product Ksp is given in term of Ksp by the reaction. 


K. V4 \ 
ae B. S$ =(27K,,)° 
128 
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Q.1 


Q3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Units of Ke for the following reaction is: H2 +12 > 2HI MDCAT (2010) 
A. mol’dm* B. no unit 
C. moldm? D. moldm® 
If in AgCl solution , some salt of NaCl is added , AgCl will be precipitated due to: 
MDGAT (2011) 
A. Solubility B.Electrolyte 
C. Un saturation effect D. Common ion effect 
Formation of NHs is reversible and exothermic process, what will happen on cooling? 
MDCAT (2012) 
A. More reactant will form B. More H2 will be formed 
C. More N2 will be formed D. More product (NH3) will be formed 
A buffer solution is that which resists/minimizes the change in MDCAT (2012) 
A. pOH B. pKa 
C. pH D. pK» 
The chemical substance, when dissolved in water, gives “H™ is called: MDCAT (2013) 
A. Neutral B. Base 
-C. Acid D. Amphoteric 
The ‘pH’ of our blood is: MDCAT (2013) 
A. 6.7 -8 ‘B.S 
C.7.9 D. 7.35 —7.4 
The value of equilibrium constant (Ks forthe reaction 24 Fy === H+ Fig) is 107 at 
2000°C calculate the value of Ky for this reaction MDCAT (2014) 
A.2%10°-" B. 186 x 10-3 
C10-” . D. 3.48 x 107° 
What will be the pH ofja solution of NaOH with a concentration of 10-3 M? 
MDCAT (2014) 
A.3 B. 11 
C. 14 D.7 


During the manufacture of nitric acid, nitric oxide is oxidized to nitrogen dioxide. 
This reaction is given as 


2NO () ¥O2() = 2NO,,) AH = -114kJ/mol 
According to Le‘Chatelier’s Principle 


MDCAT (2015) 
A.Reaction must not be temperature dependent 
B. Reaction must be carried out at room temperature 
C. Reaction must be carried out at low temperature 
D. Reaction must be carried out at high temperature 
What is the correct relation between pH and pKa? MDCAT (2015) 
A. & Acid B. _ _ Base 

pH = pKa+ log Acie =] pH = pKa og] 2 

Acid 

CoH = pKa - og] Ae D. pKa=pH + top| 225] 
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0.11 Which one of the following is the 


correct representation for Ksp? MDCAT (2015) 
AgCl == Ap*+cIr 


A.y 2 (ect) Ag’ [cr 
Ky [Ae er] B. K, = oe 
CK, = [Ag ][cr'] D. K,, = [Agcl] 
Q.12 Human blood maintains jts PH between: MDCAT (2016) 
A. 6.50 — 7.00 B. 7.50 — 7.55 
C. 7.20 = 7.23 D. 7.35 — 7.40 
Q.13 Value of Ksp for PhSO«system at 25°C is equal to: MDCAT (2016) 
A. 1.6%10°% mol’dm® B. 1.6%10° mol@dm~® 
C. 1.610 mol? dm * 


D. 1.6x10°7 mol#dm~® 
action, Kc has no units? +=MDCAT (2017) 


D. 2NO,,) +04) =—=2N0,,, 


Q.14 For which of the following equilibrium re 
A. Noy) +3H 4.) —=2NH,,, 


Cc, SOy,) + 20 x,) — 2SO,,) 
Q.15 Consider the following reversible reaction 


il 
CH,-CH, ~ OH, +CH, - 


C-O-H===Cu,-cry 20 - C=C, 4150, 
Initial concentration 


) 
(CH,CH,OH) = Imol ( I 
CH,-CH, -O-C-CH, 
(CH,COOH)=1 mol (H,0) = Omol 
Equilibrium concentration 


)=om 


(e) 
CH ,CH,OH) = 0.333 I 
a y '/!=, Ss 


}=0.66mo 
(CH,COOH) =0.333mol ~—_ (H,O) = 0)666mol 


Ke = 4 at 100°C 


What are new equilibrium céncentrations of all species if 1 mole of each of 
CH3CH20H and CH3sCOOH are added to this equilibrium mixture? (Apply Le- 


Chateller’s Principle) (Temperature remained same) MDCAT (2017) 
A. (CH,COOH) = 0.333mol (CH,COOC;H,) =1.666mol 
(C,H,OH) =1.333mol (11,0) =0.666mol 


p, (CH,COOH) =1.333mol  (CH,COOC,H, ) = 0.666mol 
(C,H,OH)40333mol _ (H,O) =1.666mol 
C, (CH,COOH)=6@.666mol ~— (CH,COOC,H,) = 1.333mol 
(C,H,OH) = 0,666mol (H,0) =1,333mol 
1D, {CH;COOH) = 0.333m0l — (CH,COOC,H,) =1.333mol 
(C,H,OH) =0333m0l = (H,0) =1.333m0l 
Q.16 Ca(OH)2 is sparingly soluble having solubility product value 6.5 x 10°. What will be 


its solubility MDCAT (2017) 
AN2.75 ~ 102 B. 1.17 x 1072 
C275 ~j02— D. 3.63 x 10? 
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0.17 The product of the concentrations of on of 
lative concentrations Is 


solubl i een 

uble salt at 298K raised to the power of tnet MDCAT (2048) 
A. Kp B. Kb 

C. Ka ees 


Q.18 Which of the following factors effect a reversible chemical reaction in accordance 


with the Le-Chatelier principle? 

A. Pressure 

B. Temperature 

C, Concentration 

D. Pressure, concentration and temperature Y 
9.19 Which one of the following factors does not affect the equilibrium position? 


SET (2019) 
A. Catalyst 
B. Concentration of reactants and product 
C. Temperature 
D. Pressure 
Q.20 The Ke Unit for the reaction N2g@)+3H2¢)>2NH3¢@)are NUMS (2019) 
A. mole“'dm** B. mole?dm*? 
C. mole*dm™* D. moles!dm”? 
Q.21 Which one of the following bases has highest Kb value? NUMS (2019) 
A. NH<OH B. NaOH 
C. Ca(OH)2 D. CH3NH2 
Q.22 What is the pH of 0.1M of HCI? SET (2019) 
A. 1 B.0.1 
C. 0.01 D. -1 
Q.23 The Pka values of GHsCOOH ‘is 4.74, the pH of equimolar solution of acetic acid 
and sodium acetate is: . NUMS (2019) 
A. 13.0 Bl7.2 
C. 4.79 D. 4.74 
Q.24 Precipitation oceurs when the product of ionic concentration is? 
s? NUMS (2019) 
A. Greater than Ksp B. Less than Ksp 
C. Equal toKsp D. Equal to unity 
Q.25 K,=K,(RT)in th ion i ; 
2 ‘ .(RT) in the equation if An <0 then: ETEA (2016) 
A. K, =i; B. K.< K, 
ec: Ky K, D. K< ) 
Q.26 » enw of some acids are given below choose the weaker acid? ETEA (2016) 
+ a(-10) B. HBr(-9) 
C.'H2S0.(-3) ‘  D. HCl(-7) 
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Q.27 Consider the reversible reaction. 


Q.28 


Q.29 


Q.30 


Q31 


Q.32 


Q.33 


N, +2NH,=2NH, + Heat 


The yield of NH3 will be maximum at ETEA (2019) 
A. High temperature and low pressure B. High temperature and high pressure 

C. Low temperature and low pressure D. Low temperature and high pressure 

Ice and water is in equilibrium with each other. By increasing the pressure the 
equilibrium will shift in ETEA (2019) 
A. Forward B. Reverse 

C. To all system at equilibrium D. None of the above 

For an equilibrium reaction; MBCAT (2019) 


2805.) + O49) <> 2SO 


Hp) 


. the forward reaction is exothermic, increase in temperature shifts the equilibrium 


position towards left because, 

A. The concentrations of SO3, SO2 and QO) increase as the temperature intreases 

B. The concentrations of SO: and O: increase and concentration of SQ3 decreases as the 
temperature increases 

C. The concentrations of SO2 and O2 decrease and concéntration of SO; increases as the 
temperature increases 

D. The concentrations of SO2 and O2 increase and ¢onéentration of SO; stays same as the 
temperature increases 

Which of the following reaction has greater Kpthan K-(Kp> Ks.?2 NMDCAT (2020) 


A.2 NO + Cla =—=2 NOCI Bs Wa O2 —— 2 SOs 

C.2 NOC 2 NO FC D. N2 + 3H2——=2 NH3 

The equation N,, +3H,, — 2NHy, represents: NMDCAT (2020) 
A. Contact process B. Haber’s process 

C. Solvay process D. Avogadro’s law 

For a gaseous phase reaction, when number of moles of reactants and products are 
equal: NMDCAT (2020) 
A. The values of Knand Ke are different B. The value of Kp is greater that Ke. 

C. The value of K- is(greater that Ke D. The value of Kp and K- are the same 
Purification of table salt (NaCl) by passing HCI gas through its saturated aqueous 
solution is an examplejof NMDCAT (2020) 
A. Law of mags action B. Hess’s law 

C. Common ion effect D. Henry’s law 
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g.l At dynamic equilibrium 

(i) ‘Rate of forward reaction (Rr) = Rate of backward reaction (Re 

(ii) Concentration of reactant and product becomes constants 
It means at equilibrium, concentration of reactant and product docs not change with lime 
no matter how much long reaction proceed 

Qg.2 In dynamic equilibrium, both forward and reverse reaction takes place simultancously 
because conditions applied favour both forward and reverse reaction 


An =n, —N, 
=10-9 
An= +1 
for unit of K, 


Q.4 2HI=—H,+ lL, 


2 2 2 
According to statement HI was found to be 50% dissociated. 
0.50— 0.25 0.25 0.25 


ne _ [H,][I.] _ (0.25) (0.25) 
[HI] (0.50)° 


I. 0.25 


Q.5 Ifthe Ke value is very high reaction is more favourable in forward direction. 


GHC OGHRGaT! ,OH === CH,COOC,H, + 11,0 


] I 0 0 1=0 
2 2 2 2 
1- 3 |- 3 3 3 t= cq. 
1 2 2 
E} 3 3 3 
7 [CH,COOC,H, |[H,O] 
[CH,COOH][C,H,OH] 
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[so __ (4) 


Ke=—+—3)_= 
[So,}[0,] (2) (2) 
10.5 
8 


Q.8 Concentration of reactant and product becomes constants 
It means at equilibrium, concentration of reactant and product does not change with time 
no matter how much long reaction proceed 

Q.9 If Ke is very small it means forward reaction is jus 
reactants are more stable and equilibrium position is sh 

Q.10 If volume factor is in denominator of Ke expression, i 
are more than mole (volume) of reactant. So, less pressure 
because according to Le-Chatelier principle increases..in 
direction in which volume is less. 


t started, products are less stable 
ifted towards left side. 
t means mole (volume) of product 
favours the forward reaction 
pressure move reaction in 


Q.11 
ek 
c K, : 
Equilibrium constant (KB. is ratio of Kr ahd K,.lits value is only changed by change in 
temperature. Change in temperature (AT) changes both equilibrium constant (Kp, as well 
as equilibrium state / position (Qa. 
An 
Q.12 Kp=Kc(RT)™ , Kp =K,(RT/V™ , Kp = Ko =] 
Q.13 
If An =+Vethen K,> K, 
If An= —Vethen K,<K, 
If An=0_ then AG 
and 
An=n, —Np 
for PCI > PEI, + Cl, 
An =2-1 
An = | 


Because Anis +Ve so Kp > Ke 
me [Hifi (24) 

gaa AIL] (8G) 

24x 24 94 


— 
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Q.16 


Q.17 


Q.18 


Q.19 


An=n,-n, 
ap 

2 
oe 


2 
K,=K,(RT)" 


a 
K,=K,(RT) ? 


K, 
K,=—> 
(RT)? 
1 
1K 
RT)? =—2 
(RT) 7 


Ay,)*4Byg) —==2ABy AH = -Ve 


5mole 2mole 
5 volume 2 volume 
According to Le-Chatelier principle, for exothermic reaction 
viel 
Temperature 


And increase in pressure move seactionjin direction in which volume in less. Because 
reactant have more volume than product so increase in pressure favours forward reaction 


According to Le-Chateliemprinciple, for exothermic reaction 


Yield « ————_——_ 
Temperature 


Ice == liquid water 

According to Le-Chatelier principle, increase in pressure move reaction in direction in 
which volumess less/ Ice has 9% more volume than liquid water. So, increase in pressure 
will convert ice (more volume) into liquid water (less volume). So, by increasing pressure 


ice startsto_ melt. 
For exothermic reaction 


, l 
Yield o¢ ———_—_———_ 
Temperature 
Iftemperature is increased, then yield of product become less. It means reaction move in 


reverse direction 
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Q.20 


Q.21 


Q.22 


Q.23 
Q.24 


Q.25 
Q.26 


Q.27 


Q.28 


The equilibrium mixture has 35% by volume of NH3. 
Nearly 13% of all nitrogen fixation on earth is accomplished through Haber’s process, 
About 80% of NH; is used for the production of fertilizers. 
Optimum conditions for the reasonable yield of ammonia: 
(i) Temperature around 673K (400°B. 
(ii) Pressure about 200-300atm. 
(iii) Pieces of iron crystals embedded in 
fused mixture of MgO, AlzO3 and 
SiO2. 


Basic buffer is the mixture of weak base and salt of it with strong acid. 
NH,OH is weak base and NH.CI is salt of strong acid (HCI). 

There is no role of solubility product in buffer action. 

NH.OH is weak base and NH.ClI is salt of strong acid (HCI)p It is an example of basic 
buffer. 

If the pH of buffer is 7 then it is called neutral buffer which is ideal. 

pKa =-log Ka 

pKa =-logl0® 

pKa =8logl0 

= 8(1) =8 


Salt 
H = pKa+t log | —— 
P P Fa 


pH = 8+log . 


pH=8+0=8 

If concentration of salt and acid is equal, then buffer solution has pH = pKa. Such bufier 
is called best buffer 

The Henderson equation can’be written as given below: 

[salt] 


[acid] 


pH = pKa +log 


For acidic buffer pH will be less than pKa, if [salt] < [acid] 
pH will be greater than pKa if [salt] > [acid] 
pH will be equal to pKa if [salt] = [acid] 


NaCl =—= Na* +CI- 
HCl 0" + Cr 
Due to common ion effect solubility of NaCI decreases. 


$e 
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2AgNO, + BaCl, —->2AgCl+ Ba” +NO; 
If AgNOs is in excess then filterate contains Ba’?, NOx and Ag*. AgCl formed whites 
ppt, removed by filteration. BaCl2 is consumed completely as compare to AgNO3 
Q.31 
KCIO, = =K* +ClO; 
KCl K* +Cr- 
The solubility of less soluble salt KCIO3 in water is suppressed¢by addition of more 
soluble salt KCI by common ion effect. 
Q.32 According to solubility product 
i) Ifionic product = Ksp, then solution is saturated 
ii) If ionic product < Ksp, then solution is unsaturated 
iii) If ionic product > Ksp, then solution is supersaturated 
Q.33 The solubility product is applicable for sparingly, soluble’ salt whose concentration is 
equal to or less than 0.01moldm~*. 
Q.34 
AgCl =— Ag* +CI- 
kK, = [Ag ][cr] 
(1x 10%) x (1x 10%) 
=1x10"" 


Q.35 AB; == A? +3B} 
s S 3s 
For a compound having four ions 
Ks = [Atv oaey, 
Ksp = (s).(38) 
Ksy=27s* 
(apeer)'’4 


S 


I 
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EXPLANATORY NOTE ES) - 


(PAST PAPER|QUES TIONS) 


Q.1 For unit of Ke. Ke = (moldm™)”" 
An=np— ner 
=2-2=0 
So for this reaction Kc has no unit. 
Q.2 Due to common ion effect, strong electrolyte will suppress the | 
electrolytes solubility decrease and it will precipitate out. 
Q.3 In case of exothermic reactions when we decrease temp, then r 
toward forward direction and in Haber’s process more NH3 w. 
Q.4 ‘Buffer solution resist the change in pH. 
Q.5 Acid gives proton “H™ in water 
Q.6 pH of human blood is 7.35— 7.40 
Q.7 Kp=Kc(RT)™ 
20 SF, 


For given reaction An = 0 
So, Kp = Ke (RT)?° 
Kp = Ke, So, Kp = 1078 


—=—- 


favourable 


Q.8 
NaOH ——> Na‘*+ OH"! 


10°M——+10°M 
pOH=-log| OH" | 
=-(-3)(-log 10) 
pOH=(+3)(1)=3 
pH+pOH=14 
pH=14-pOH 
Q.9 (a) SH =-114kI/ mol 


othermic so it must be carried out at law temperature 
Q.10 
[Base] 


[Acid] 


[Acid] 
H=pKa-! 
=e ° Base] 


p =[cation} | Anion]’ for AsCl=—=Ae"+c7" 
ra Kepo[ ager 


12 pHof Human blood is 7,35-7.40 
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Tople 6 


ae Chemleas Baulitheir 


Q.14 Unit ot Ke — (voldin NyAn 


nial ain” 


a NAME, 82H, Ke = (mold) 
b, CO+ HO eet CO, 1 I, 


mol ‘in! 


Ke = (mold | id Mla that 


4 N, 9 os 70 P 
eC, SO, +20, pam 250), he = (mal | | mil ‘in’ 


d, —- 2NO, +0, ==*2.NO 


Q.IS As the Ke value is constant so, by doubling the concentration it. a ries atidd 
concentration of all reactants and products will also he Aoubiler, 
Q.16 For AB2 type salt we use kip = 4s! formula 


Ca(OH), == Ca, +201 


(ay) (ay) 


, el 
Ke =~ (mold ‘) mol ‘an 


Ca(Ol 1), = 0 " () Wiithal stage 


Ca(OH), ==S_ + 25 Equilibrium 
The K,, = 6.510" 


ol dm” y" =? 


moldm™? y’ = mol dm“ 
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Q.21 
Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 
Q.33 


Kb basic strength 
NaOH is a very strong base, so it will have highest Kb value 


LACl=—=18*+CcI"" 
0.1mole 0.1mole 
pH =- log H* | 


=~ log(1 oO” ) 

=—(-1)log10 

=+1(1)=1 

[salt] 

[ Acid | | 

When salt and acid have equal concentration then 
Log1=0, So, 

pH = PKa 


PKa of CH3COOH is 4.74, So, pH will be 4.74 
When Ksp < Ionic product then Precipitation. formed Ksp . Ionic product mean 


unsaturated solution Ksp = ionic product saturated solution. 

Kp = Ke An=0 

Kp<Ke | An<0Oor An = —ivé 

Kp < Ke An > 0 or An = +ive 

Pka inversely related to acid strength,pka value of H2SO4 > HCI > HBr > HC10O4 

So, weakest acid is H2SOy and strongest,and acid is HClO. 

Haber’s process is an exothermic process N, +31, <== 2NH, so, low temperature is 


pH = pKa + log 


favourable for towards forward direction. 


Ice———. water 

Ice occupy 9% mofe space than water, at high pressure empty space will decrease and 
reaction will move towards forward direction. At high pressure more water will form. 
250, + O, ==2S0, +Heat 

Reaction is‘exothermic so, at high temperature reaction will move towards backwards 
directioné Which méan; the concentration of SO2 and O2 will increase and SO3 will 


decrease. 
When number of moles of product are greater than number of moles of reactant then 


Kp > Ke 
An=+veorAn>0 Kp>Kc 


An=+ve or An<0 Kp<Ke 
An=0=> Kp=Ke 
N},,) +3 Hy) = 2NHy,) is representation of Haber’s process 


When np = MR then An = 0 then Kp and Ke will have same value 
NaCl will precipitate out due to common ion effect. 
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Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.10 


REACTION KINETICS 


PRACTICE EXERCISE 


Which one of the following is correct about following reaction if iron is not 100%,pure 
2Fe+ 3H,O +O, —->Fe,O,.3H,O 


A. Very fast reaction B. Very slow reaction 

C. Moderately reaction D. Not predicted 

Which of the following reactions are usually slow? 

A. Neutralization of acids and bases B. Explosive reaction of Oz. and H2 
C. Organic substitution reaction D. Photochemical reactions 


For a chemical reaction to occur 

A. The vessel shall be open 

B. Reacting molecules should have less energy than Ea at time of collision 

C. Reacting molecules must be properly oriented and energysmoresthan or equal to Ea 

D. The reacting molecules must not collide with each other 

a set in reaction rate as a result of increase in temperature from 10K to 
is 


A. 512 B. 614 

C. 400. D. 112 

By increasing the concentration of reactants, the rate of reaction 
A. Decreases B. Increases 

C. Remains constant DyNot predicted 


Select the correct rate law from given data 


A. Rate = k[A][B] B. Rate = k[A]?[B] 

C. Rate = k[A] [B? D. Rate = k[A][B}’ 

The rate of reactioninyolying ions can be studied by 

A. Spectrometric method '_ B. Dilatometric method 

C. Optical rotation method D. Electrical conductivity method 


Which method for rate determination is useful for those reaction, which involve 


small volume change in solutions 

A. Refractometric method B. Dilatometric method 

Cé Opticahrotation method D. Spectrometric method 

Which method for rate determination is applicable to reactions in solutions, where 
there are changes in refractive indexes of the substance taking part in the chemical 


reaction 
A. Dilatometric method B. Optical rotation method 


C. Refractometric method D. Spectrometric method 
The specific rate constant of a chemical reaction is the rate of the reaction when the 
concentration of the reactant is 

A. Less than unity 

B. Greater than unity 

C. Equal to unity ; 

D. Equal to the concentration of 2nd order reaction 
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Q.11 The unit of rate constant of second order reaction is 
A. mol dm} sec"! B. sec 431 
C. mol"? dm** D. mole™ dm™ sec 
Q.12 The 2" order reaction becomes 1° order when 
A. One of the reactants is limiting 
B. One of the reactants is in large excess 
C. None of the reactants is in large excess 
D. Both reactants in large excess 
Q.13 The half-life time for a 1* order decompositi 
2.5 hours at 30°C. The amount of substance left after 10 
the substance is 160g 
A. 5g B. 10g 
C. 15g D. 20g ; ee 
Q.14 Hydrolysis of ethyl acetate into acetic acid and ethanol in the presence of mineral acid is 
A. Fractional order reaction B. Pseudo |* order Reaction 
C. 1* order reaction D. 2” order reaction 


Q.15 Forareaction A+2B——>C,rate is given by Rate= k[A][B], hence the order of 


the reaction is 
A.3 B.2 


4 D0 
Q.16 Fora chemical reaction A——>B, the rate of reaction doubles when the 


concentration of A is increased four times. The order of reaction for A is 
A. Zero B. One 
C. Two D. Half . 
Q.17 What will be order of reaction if doubling the concentration of reactant increases 
the rate by factor 4 and tripling the\concentration of reactant by a factor of 9 
A. 1 B.2 
C3 D.0 
Q.18 When the concentration of reactant in the reaction is increased by 8 times, the rate 
increased only by 2 times. Theorder of reaction is 


A. | : Bl 
3 


l 
Cc. — D.2 
ps 
Q.19 The ratedaw ofa reaction is, rate =k[A]*[B]. On doubling the concentration of both 
A and B, the rate of reaction increases time 
A.4 B,9 
C.8 D2 
Q.20 For the reaction A+ B——>C+ D, doubling the concentration of both the reactants 
increases the reaction rate by 8 times and doubling the initial i 
B simply doubles the reaction rate. The rate law for the aa _— 


A. Rate =k[A][B] B. Rate = k[A][B] 
C. R =k[A]*[Bp D. Rate=k[A] [B] 


on of a substance dissolved in CClg is 
hours if the initial weight of 
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Q.21 The rate of reaction 2X + Y —» Products. 


Rate= k[X] [Y] of X in large excess, the order of reaction is 


A, 3% B. 2" 
Oy D0" 
Q.22 For the 1 order decomposition reaction 2N2Osi) + 2N204q) + Org) the half-life is given as 
A. a B. 0.693/2k 
C. log2/ D. In2/k 
Q.23. The half-life period of zero order.reaction is equal to 
4, 0.693 B. a 
| 2K 
cL 1.5 
Ka at 


Q.24 For which of the reaction, half-life is inversely proportional to the initial 
concentration of the reactants 
A. Zero order B. 18 order 
C. 2™ order D. 3" order 

Q.25 If‘a’ is the initial concentration of the reactant then half-life period of the reaction 
of n™ order is directly proportional to 
A B. al 
Cat her 

Q.26 For the first order reaction, half-life is 14 sec. The time,requires for the initial 
concentration to reduce to {" of its value is 


A. 28s B. 42s 
C.(14)'s D. (14)'s 
Q.27. The rate constant of reaction is 3X10™moldm“sec"'. The order of reaction is 
A. | BZ 
C3 D. 0 


Q.28 Activation energy of a reaction 
A. Includes the average kinetic energy of the reactants 
B. Is in addition to the average K.F. of the reactants 
C. Is in addition to the average K.E. of the products - 
D. Required for effective,collisions 


Q.29 E,appears aS a potential energy hill between __ for carrying out the reaction 
A. Among'the reactants B. Among the products 
C. Reactants\and the products D. None of the above 


Q.30 IfErand Er are@activation energies of forward and reverse reaction. The reaction is 
knowmeto be exothermic then 
fe? B: E, >>> E, 
eo Vv 4 D. E, =E, 

Qi31 Foran endothermic reaction A——>B, an activation energy of forward reaction is 
15:keal mol"! and enthalpy change of reaction is 5 keal mol'!. The activation energy 
for reverse reaction B——>A is 
A. 10 kcal mol" B. 20 kcal mol"! 


C. 15 kcal mol! D. Zero 
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Q.32 Which one is the assumption of collision theory : — rate 
A. During a chemical reaction the particles must collide -_ 
B. Reaction between the colliding particles can only take place if upon collision they 
Possess the activation energy ; sittin 
C. Only those collisions are effective which take place in proper orien 


D. All statements are correct 


Q33 If the energy of the activated complex lies close to energy of reactants, it means that 


reaction is 
A. Slow B. Exothermic 
C. Endothermic D. Exothermic and fast 


Q.34 The activation energy for a simple chemical reaction A—— Bis Es in forward 


direction. The activation energy for reverse reaction 
A. Can be less than or more than Ea B. Is always double of Ea 
C. Is negative of Ea D. Is always less than, Ea 
Q.35 When potential energy of the transition state is very/high, then which one of the 
following results is applicable? 
A. Low activation energy and fast reaction B. Low activation energy and slow reaction 
C. High activation energy and fast reaction D. High activation energy and slow reaction 
Q.36 Which of the following best explains the effects,of a catalyst on the rate of a 
reversible reaction? 
A. It decreases the rate of the reverse reaction 
B. It increases the kinetic energy of thereacting mole molecules 
C. It moves the equilibrium position’to the right 
D. It provides a new reaction path with allower activation energy 
Q.37 What is the correct relation between rate and activation energy 


A. Rate oc Ea B. Rate = Ea 
C. Ratec = D. All of them 
a 
Q.38 Concentrated sugar solution under goes hydrolysis into glucose and fructose by an 
enzyme 
A. Zymase B. Invertase 
C. Maltase D. None of these 


Q.39 Which of the followings is correct about enzyme catalysts 
A. These“are in pure Crystalline state . 
B. Theactivity of enzyme catalyst is inhibited by poison 
C. Enzyme Catalytic reaction have maximum rate at optimum temperature 


DsAlL of these | 

Q.40 «The reactionyrate in forward direction decreases with the passage of time because 
A. Concentration of reactants decreases B, The order of reaction changes 
C. Concentration of product decreases D, Temperature of the system changes 
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PAST PAPER QUESTIONS 


In some reactions a product formed acts as a catalyst. This phenomenon is called 


Qi | MDCAT (2012) 
A. Negative catalysis B. Heterogeneous catalysis 
C. Activation of catalyst D. Autocatalysis 
Q.2 The reaction rate in forward direction decreases with the passage of time because 
MDCAT (2042) 
A. Concentration of reactants decreases B. The order of reaction changes 
C. Concentration of product decreases D. Temperature of the system changes 
Q3 For the reaction 2NO +O, ———2N0O, , the rate equation for the forward reaction is 
MDCAT (2014) 
‘A. Rate = k [NO][O2] B. Rate = k [NO2]? 
C. Rate = k [NO2]?[O2] D. Rate = k [NO2] 
Q.4 Choose tye type of catalysis in the following reaction MDGCAT (2017) 
2S0 x4) == 280 x.) 
A. Homogeneous catalysis B. Biological catalysis 
C. Heterogeneous catalysis D. Gas catalysis 
Q.5 What is the measure of activation energy in an endothermic reaction? 
MDCAT (2019) 


A. The energy of activation of backward reaction is less than that.of forward reaction. 

B. The energy of activation of forward-backward reaction is same. 

C. The energy of activation of backward.reaction is more than that of forward reaction. 

D. The energy of activation of forward reaction isless than that of backward reaction. 
Q.6 Ifenergy of activated complex is close to energy of,reactants, it means that the 


reaction is NUMS (2019) 
A. Fast B, Moderate 
C. Slow D. Very slow 


Q.7 According to the collision theory of bimolecular reactions in gas phase, minimum 
amount of energy required‘for ameffective collision is known as 
MDCAT (2011) 
A. Heat of reaction B. Rate of reaction 
C. Has no effect on the reaction D. Energy of activation 
Q.8 If the energy of activation)of.a chemical reaction is very low, the rate of that 
chemical reaction is obseryéd to be very high because? MDCAT (2019) 
A. Concentration of the reactants becomes irrelevant 
B. Number of efficient or fruit collisions increase 
C. Reaction proéeeds. without any transition state 
D. Molecules of the reactants move slowly 
Q9 The influence‘of temperature on reaction rate is predicted by NUMS (2019) 
A.Free energy charge B. Wander Waal’s equation 
C. Arrhenius equation D. Kinetic equation 
Q.10 ForWwhich change of temperature, the rate of reaction become approximately double 
SET (2019) 
A.293K B. 283K 
€. 20°C D.10°C 
i 
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Q.11 


Q.12 


Q.13 
Q.14 
Q.15 


Q.16 


Q.17 


Q.18 
Q.19 


0.20 
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It is experimentally found that catalyst is used to (MDCAT 201 1 
A. Lower the activation energy 

B. Increase the activation energy 

C. Lower the pH 

D. Decrease the temperature of other reactants 

Which one of the following graphs is representation for more rapid catalyzed 
reaction? MDCAT (2017) 


Uncatalyzed Ronction 


Uncatalyced Reachon 
Comba Reactina 


Cutuly sed Ricuction 


Products 


Uncotalyzed Reaction 
Catalyzed Reaction 


. DD. LZ 
Role of a catalyst in a chemical reaction is to . MDCAT (2018) 
A. Increase rate of a reaction B. Decrease rate of a reaction 
C. Decrease yield of a reaction D. Increase yield of product 
Glucose is converted into ethanol byithe enzyme present in the yeast MDCAT (2010) 
A. Urease B. Zymase 
C. Invertase D. Sucrase 
In zero order reaction, thefate iS\independent of MDCAT (2013) 
A. Concentration of the product ~~ B..Concentration of the reactant 
C. Temperature of the reaction D. Surface area of the product 
2A + B > Product 
If the reactant ‘B’is in excess, the order of reaction with respect to ‘A’ in given rate 
law Rate = k[A]?[B] is ‘ MDCAT (2016) 
A. 2" order reaction B. Pseudo 1* order reaction 
C. 1* order reaction D. 3" order reaction 
The rate constant ‘k’ is 0.693 min”, The half-life for the 1“ order reaction will be 
MDCAT (2016) 
A. | min B. 0.693 min 
C. 2 min D. 4 min 
Unit of K in first order Reaction is - MDCAT (2017) 
As B. moles dm? 
C. moles dm? s"! D. mol! dm3 
Rate of first order reaction depends on MDCAT (2017) 
A. Concentration of one reactant B. Concentration of two reactants 
C. Concentration of three reactants D. Independence of the initial concentration 
The unit of rate constant is same as that of rate of reaction in NUMS (2019) 
A. First order reaction B. Zero order reaction 
C. Second order reaction D. Third order reaction 
eee 
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The decomposition of phosphorus pentachloride in the presence of moisture takes 


Q.21 
place by the following mechanism MDCAT (2019) 
PCl, , +H Oy, = POCI, 4 + 2HCL,,, (Slow Step) 
POCh wy? 31,09, lle H,PO,y+3HCl,,, (Fast Step) 
PCI, ,,, + 4H,Oq —> HyPO, «, + 5HCl,,, 
The rate equation for this reaction will be: 
A. Rate=k[PCI,][H,O] B. Rate=[PCI,][H,0] 
C, Rate=k[PCI,][H,0] D. Rate= k[POCI, ][H,O]; 

Q.22 Rates of photo-chemical reactions do not change with the change in concentration of 
reactants. What is the order of such reactions? SET (2019) 
A. Second order reactions C. First order reactions 
B. Pseudo first order reactions D. Zero order reactions 

Q.23 The half-life of N2Os at 45°C is 24 minutes. How long will it take for sample of N2Os 
to decay to 25% of its original concentration? MDCAT (2015) 
A. 24 minutes ; B. 420 minutes 
C. 72 minutes D. 48 minutes 

Q.24. When the change in concentration is 6x10“moldm> and time for that change is 10 
seconds, the rate of reaction will be MDCAT (2015) 
A. 6x1073 moldm™? sec™! “~~ BN6x 10 moldmsec™! 
C. 6x107 moldm™? sec™! D. 6x10 moldm=sec™! 


Q.25 For the first order reactiong half-life is‘related to the expression t12=0.693/k 
Half- life is the SET (2019) 
A. Time taken for the conc. ofthe product to the increase to half of its original value. 
B. Time taken for the concentration of the reactant, to fall to half of its products value. 
C. Time taken fomthe concentration of the reactant to fall to half of its original value 
D. Time taken for thevconcentration of the reactant to fall to quarter of its original value 
Q.26 The rate of reaction involving ions can be studied by method MDCAT (2010) 


A. Dilatometric B. Electrical conductivity 


C. Refractrometric 
Q.27 If the reactants or product of a chemical reaction can absorb ultraviolet, visible or 

infra-red radiation then the rate of a chemical reaction can best be measured by 
MDCAT (2014) 


D. Optical rotation 


which one of the following methods? 
A. Chemical method 
C. Spectrometry 


B. Graphical method 
D. Differential method 
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H H nC YF i If-life th 
28 If concentration time graph of a reactant indicates a constant ha » then the 


order reaction with respect the reactant is MDCAT (2018) 
A. First order B. Zero order 
C. Second order D. Half order 
Q.29 Choose the one which is not the assumption of collision theory of reaction rate; 
ETEA (2016) 


A. For chemical reaction to occur molecule / particles must ae 7 
B. For reacting Particles must possess a certain minimum amount of energy, the Ea 
C. Every collision is not productive ah °c 
D. For hydrogen molecule formation from atoms require specific orientation 
Q.30 For exothermic reversible reaction activation energy for forward direction depends 


upon ETEA (2019) 
A. Temperature C, Nature of reactant 
B. Nature of product D. Both A.and B 


Q.31 What is the measure of activation energy is an endothermic reaction? MDCAT (2019) 

A. The energy of activation of backward reactionds less than¢hat of forward reaction. 

B. The energy of activation of forward-backwardsreactionds same. 

C. The energy of activation of backward reaction is more than that of forward reaction. 

D. The energy of activation of forward reaction is less than that of backward reaction. 
Q.32 The unit of the rate constant is the Same asithafof the rate of reaction in 

NMDCAT (2020) 
A. Zero order reaction B. First order reaction 
C. Second order reaction D. Third order reaction 


Q.33 The study of rates of chemical reactions and the factors that affect the rates of 


chemical reactions is known as: NMDCAT (2020) 
A. Thermodynami¢s B. Stoichiometry 
C. Electrochemistry D. Chemical kinetics 

Q.34 For which reaction A.) — product NMDCAT (2020) 


When the concentration of 4. doubles, the rate of reaction increased four folds, 


which means it Is: 


A. Negative order of reaction B. I* order reaction 


a7 cra of reaction D. 2™ order reaction 
Q.35 For which of the following order of the reaction, 
proportional to the concentration reaction? 


A. !*' order reaction 


rate of reaction is inversely 


NMDCAT (2020) 
B. 24 order reaction 


C. Negative order of reaction D. Zero order of reactio 
action 
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Ponts Reaction Kinetic 
pic | 
Q.1 It is rusting of iron so it is very slow process . h 
Q.2  Orgnanic subsitution reactions involve covalent bond breaking therefore these are 
slow reaction for example hydrolysis of ester, ee 
Q.3 The amount of energy required for effective collisions is called ete 10 rey. 
Which is required for effective collision along with Proper onlen | of 10k 
Q.4 Temperature increases from 10 k to 100 k is 90 k which is 9 interva 
Rate increases = je 
Rateincreases=(2) =512 av 
Q.5 By increasing the concentration of reactants, number of effective collisions increases so 
rate of reaction increases . a 
Q.6 Rate is directly proportional to concentration of A and concentration of B so it is 2nd 
order reaciton . = a 
Q.7 The rate of reactions whiclinvolve ions is measured by the electrical conductivity 
method. | . 
Q.8 — This method is applicable for the measurement of rate of those reactions which involve 
small volume change in the solutions. ; 
Q.9 The method is applicable to reactions in solutions where there are changes in refractive 
indices of the substances taking part in the chemical reactions. 
Q.10 The rate of reaction when the concentfations of reactants are unity is called Specific rate 
constant or velocity constant. 
Using equation (1): 7. 
Rate of reaction =k [A}* [B]> . 
Suppose [A] = [B}] = Imoles/dm? 
Rate of reaction =k [1]? [1]? a * 
Rate of réaction = k (since, [1] [1]’= 1) 
Q.11 For second order reaction, thewunits of rate constants k are given by: 
Units of k = (concentration)! (time)! 
For second order n=2 ' 
Units of k = (mole/dm*)!? (sy! 
Units of k= (mole/dm?)" s! 
Units of k = moles! dm} s"! 
Unitsiof _k=dm? moles? g! 
Q.12 The substance taken in small amount controls the rate and the order is noted with 
ise de, Wo the cone, Of any reactant is taken in excess it will not involve 
: Total time 
.13,_ Numberof half-life = —~—_—~ 
Q Half-life 
10, 
ae | 
160g — 80g > 40g > 209 l0g 
After 4 half-life! 0g left behind 
. f ° . } : — ia 
Q.14 In hydrolysis of ester water is in large excess therefore It Is pseudo Ist order reaciton 
| 
| 
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Q.15 Rate =k[A][B] the sum of the exponents of concentration terms in given rate law 


equation is two 


Q.16 
Rate =[A]" 
2=[4]" ,.2=27", 1=2n, 
Q.17 For 2nd order reaction 
Rate=k [A] 
Rate= k[2] =4 
Rate= k[3} =9 
Q.18 
Rate =[A]" 
2=[8]", 2=2", 1=3n, 


Q.19 
Rate=k[A] [B] 


Rate=(2)’ (2), = 4x2=8 


Q.20 It is overall 3“ order reaction. With re 


is Ist oraer 
Q.21 X is large excess, so rate of reac 
directly proportional to the cc 
0.693 
Q.22 [ y| ‘ 
Q.23 For zero order reacti 
of reactant 


l 
n=— 
2 


I 
n=— 
3 


it is 24 order reaction with respect to B 


dent to the concentration of X and is 
. It is 1° order reaciton with respect to Y. 


d is directly proportional to the initial concentration 
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a 


ty | i qi) 
l-v 
[ty] 


] 
Q.26 After three half-life concentraiton of reactant is reduced to eal 


Total time = = half-life x Number of half-life 
= 14sec x 3 = 42 sec . 
Q.27 The unit of rate constant in given statement is moldm™see which shows it is zero order 
reaction. K = (moldm?)!'" s'! 
Q.28 The minimum amount of energy required by thecolliding.molecules for effective 
collision is called activation energy. 
Q.29 Potential of activated complex (EA. is higher than thatof reactant and product 


Q.30 : 
Y 


= activated complex 


Reactants 


Products : 


——> Potential enerpy 


O Reaction coordinate —p» 
(a) Exothermic Reaction 


Ea, = Ea, ~AH 
= 15 (+5) =10 
Q.32 All the given statements are correct (during a chemical reaction the particles must collide, 
reaction between the colliding particles can only take place if upon collision they possess 


the activation energy and only those collisions are effective which take place in proper 
orientation) 


Q.31 


_Q33 


Reactants 


——-> Potential energy 


O Reaction coordinate —p» 
(a) Exothermic Reaction 


2 SP RG ee 
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Q.34 (i) For exothermic reaction, energy of activation for forward reaction is less than the 


energy of activation for backward reaction. 
(ii) For endothermic reaction, energy of activation for forward reaction is greater t 


energy of activation for backward reaction. 


Q.35 Ea P.E of activated complex 


Rate of reaciton o 


Q.36 


Y 
Activated complex 


a a eee ee ee ee 


tntnly cod 
activated 
comples 
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Q.1 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 
Q.11 


QA2 


Q.13 


KETS - 


EXPLANATORY NOTES 


(PAST PAPER QUESTIONS) EERE 
If product formed act as catalyst is called auto-catalyst and reaction Is called auto- 
catalysis 
According to law of mass action, rate of reaction is directly proportional to product, of 
active masses of reactant. During reaction, active masses or concentration of reactant 
decreases. That is why, rate in forward direction decreases with decrease in concentration 
of reactants, 
According to given reaction, reaction is 2nd order with respect to NO and Ist order with 
respect to O2, So, overall rate equation is 
Rate = [NO}[O2] 
If reactant and catalyst are in same phase then it¢is called homogeneous catalysis. In 
given lead chamber process, reactant and catalyst (NO) are in same gaseous phase, so it is 
homogeneous catalysis. 
For endothermic reaction, activation energy of forward reaction ( Es ) is more than 
activation energy of reverse reaction ( E; ) 
If energy of activated complex is €loséito-energy of reactants then reaction is fast, 
spontaneous and exothermic 
Minimum amount of energy in addition to>average kinetic energy is called activation 
energy OR Minimum amount of energy, which must be possessed by reactant to convert 
into product is called activation energy OR Minimum amount of energy required for an 
effective collision is called activation energy. _ 
Rate of reaction is directly, proportional to no. of effective collision and inversely 
proportional toactivation energy. If activation energy is very low then no. of effective 
collision wouldyincreaseaand rate of reaction would be very high 
Influence of temperature on reaction rate is predicted by Arrhenius equation. According 
to Arrhenius equation, 

Rate oc temperature, 

Rate oc 1/Ea 
Rate of reaction become double for every 10 °C/ 10 K rise in temperature 
A positive catalyst increases rate of reaction, decreases activation energy, decreases 
equilibrium time and changes mechanism of reaction 


Rate of reaction is inversely proportional to activation energy. Lower the activation 
energy higher the rate of reaction 


A positive catalyst increases rate of reaction, decreases activation energy, decreases 
equilibrium time and changes mechanism of reaction 
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————- a a ER ones : ‘ 

Q.14 Enzyme which hydrolyse urea into Nifty and CO) is Wreane, ¥ 


Jucose into ethanol 1% 


zymase, sucrose into glucose and fructose is invertase 
Q.15 In zero order reaction, rate of reaction 1s directly proportional to Zerg powes uf 
concentration of reactant or rate of reaction is independent of concentration of reactant 
Q.16 Experimental rate equation is called rate law, According to rate lays equation, order is 2nd 
with respect to “A” while order is zero with respect to “1 Order of reaction | Zane With 

respect (o excess reactant. So, overall order of reaction is 2nd 
Q.17 Half life of Ist order reaction is given as 

(tia 1 = 0.093 1k = 0.693 /0,693 ~ I min 


Q.18 Unit of rate constt, “k” = (moldm by inn gl 

Q.19 For Ist order reaction, rate of reaction 1s directly proportional to first power of 
concentration of reactant 

Q.20 For zero order reaction, rate constt “k” has same unit as@ate of reaction. Rate of reaction 
has unit of moldm™ s"! 
Unit of rate constt. “k” = (moldm™)'~"s 


Q.21 Slow step of reaction is called rate determining st@p and determine the rate of whole 


reaction 
Q.22 All photochemical reaction has zero orderreaction 


Q.23 Suppose N20s 


100g —2-» 50g —2-»25g 
total time for decay = No. of y*f, 
2 2 
= 2x24 
=48min 
Q.24 
AC 6x10" 


Rate = — =——— 
At 10 


= 6%10mol dns" 
Q.25 Half-life is the time in which 50% reactant are converted into product. 
Q.26 ReactionlWhich involve ions, their rate of reaction can be measured by electrical 


conductivity method 
Change in electrical conductivity rate of reaction 
Q.27 Af reactant or product absorb UV/Vis, IR radiations, their rate of reaction can be measured 


by spectrometric method 
Q.28 t, of I* order reaction is independent of initial concentration of reactant. So, in 
2 
concentration time graph, reactant indicates a constant half-life 
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iE, : 

Q.29 According to collision theory of reaction rate, molecules of all si must collide 
effectively. For effective collision, molecule must have same orientation and appropriate 
energy | 

Q.30 Ea depends on nature of reactant. Elements of group (1, II) and (VI, VII) have low 
ionization energy and high electron affinity respectively. So, they are known as reactive 
elements, | 

Q.31 For a reaction E;> E; 


activated complex 


— + Potcntial energy 


Q.32 For zero order reaction, rate equation is 
Rate = k[A]° 
Rate =k 
mol dm™s"' =k 


Hence for zero order reaction, rate constant ‘k’ has same unit as rate of reaction 


Q.33_ Reaction kinetics deals with rate of reaction, factor affecting rate of reaction, mechanism 
of reaction and order of ‘reaction 


Q.34 ; 
Rate = [A] 
4=[2] 
92 = yy . 
If bases/are same themexponent are also equal, so n = 2 
Q.35 


for 2nd order reaction 


Tp“ 
v/, @ 
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x 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 


HERMOCHEMISTRY AND ENERGETICS 
OF CHEMICAL REACTIONS 


PRACTICE EXERCISE 


Thermodynamics does NOT deal with 

A. Heat of reaction B. Spontaneity of reaction 

C. Rate of reaction D. Entropy of reaction 

If an endothermic reaction is allowed to take place very rapidly in ‘air, the 
temperature of the surrounding air will 


A. Remains constant ' B. Increase 
C. Decrease D. Either increase or decrease 
The exothermic process is 

A. Evaporation B. Sublimation 

C. Respiration D. Boiling 

A process, which take place on its own without any outside assistance, is termed as 
A. Isothermal process _B. Spontaneous 

C. Non-spontaneous D. Adiabatic process 

The work done by expansion of gas against constant pressure is 

A. PAV B. — PAV, 

Cry D. APV 


A state function which describes together the internal energy and product of 
pressure and volume is called 


A. Enthalpy B..Work 

C. Internal energy D. Kinetic energy 
The enthalpy of formation of a compound is; 

A. Positive B. Negative 

C. Either positive or negative D. None of the above 
Enthalpy is an expression for the 

A. Heat content B. Rate of reaction 
C. Internal energy D. Activation energy 
Which one of the following has standard enthalpy of formation is zero? 
A. FegyB. Ca) 

COs D. Na) 


Which of the following statement is correct 

A. AH is positive for exothermic reaction 

C. AH is negative forvendothermic reactions 

B. The heat of neutfalization of strong acid with strong base is always the same 
D. The enthalpy of fusion is negative 

What is not correct about AHr 

A. Its valligives an idea about the relative stability of reactants and the products 
C. Itis always negative 

B. Value depends upon nature of bonds 

D, Its value may be negative or positive 

Which of the following has positive value of enthalpy 


A. Neutralization B. combustion 

C. Atomization D. All of the above 

NaOH + HC] — NaCl + H20. Enthalpy change in the above reaction is called 
A, Enthalpy of reaction B. Enthalpy of formation 

C. Enthalpy of neutralization D. Enthalpy of combustion 


Se ee Ne ee a em at eR Mere hea Ne cron. ir Slate 
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Q.14 Enthalpy of neutralization (AH_) per mole of H2SOs/ Ba(OH)z is 


A. -57.4 kJmol! B. +57.4 kJmol' 

C.-114.8 kJmol' D. 114.8kJmol' 
Q.15 Which of the following processes has always AH =—ve 

A. Formation of compound B. Combustion 

C. Dissolution of ionic compound D. Dilution of a solution 
Q.16 Heat absorbed or evolved during the chemical reaction at constant pressure is 

A. AH B. AE 

C. AV D. AH+AE 


Q.17 The change.in enthalpy of a system when one mole of the substance is: completely 
burnt in excess of air or oxygen is called 


A. Heat of reaction B. Heat of atomization 
C. Heat of formation D. Heat of combustion © 
Q.18 Which of the following enthalpy change may be positive Or negative value 
A. AHr . AHc 
C. AHso1 D. Both AandB 
Q.19 Neutralization of acid — base is 
A. Spontaneous B. Exothermic 
C. Non spontaneous D. Both, A. and B. 
Q.20 AH? represent the enthalpy change at 
A. 0°C and | atm pressure B. OKyand | atm pressure 
C. 25°C and | atm pressure D. 25°C and 2 atm pressure 
Q.21 The enthalpy changes AH of a process is given by the relation 
A. AH = AE + PAV : B. AH = AE— AnRT 
C. AE = AH + AP D. AE = AH + PAV 


Q.22 A system absorbs 100 kJ heatjand performs 50 kJ work on the surroundings. The 
increase in internal energy.Of the system Is 


A. 50 kJ B. 100 kJ 

C. 150k) D. 5000 kJ 
Q.23 Which equation represents)the atomization of iodine 

I P l 

A. 514 — ly B. S14j ly 

C. ly — D. 14g) 21) 
Q.24 The AH’; of a reaction is recorded at 

A. 273 K B. 373K 

C. 298K D. 473K 


Q.25 Which of the following enthalpies is always negative 
A. Enthalpy of solution — B. Enthalpy of sublimati 
C»Enthalpy of neutralization D. Enthalpy of f seni 
— ' a oy io. following equation shows standard enthalpy of cond tion? 
a a sane i ae oe B. 2CHag) + 402g) > 2CO> eae 
é (5) 2(g) . 2(g) H20q) D. CHaa +20 (g) 28 
Q:27  _Enthalpy of a reaction can be measured b 2g) > COxg) + 2H20(¢) 
A. Glass calorimeter f 
C. Barometer - Manometer 


. D. Th 
Q.28 How much heat is absorbed by 100 ermometer 
25°C to 5°C? (heat capacity is 4,2 Vek). water when its temperature decreases from 


A, 84,000 J 
C. 2000/4.2 J B. — 2000/4.2 J 
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Q.29 


Q.30 


Q.31 


Q37 


Q.38 


.39 


().40 


Enthalpy of combustion of food, fuel and other compounds can be measured accurately by 


A. Glass calorimeter B. Bomb calorimeter 

C. Thermometer D. Manometer 

Which enthalpy of reaction can-not be determined by glass calorimeter 
A. Enthalpy of formation B. Enthalpy of neutralization 
C. Enthalpy of solution D. Enthalpy of combustion 


Total heat energy (q) can be calculated in a bomb calorimeter by using following 
formula 


A.mxs B.c x AT 

C.s x AT D.¢xsx AT 

Which one of the following is applied to calculate lattice energy indirectly? 
A. Born-Haber cycle B. Bohr theory 

C. Le-Chatelier principle D. All of them 

In order to determine AHhan of ionic compound which is corre¢et relationship 
A. AHian = AH — AH, B. AMian = AHr + AHx 

C. AHian = AHa + AHy D. AH tan = AH Akl 

Which equation shows lattice energy for ionic compound 

A. Najg +5Chyg NaCl, B. Na’ Cl. >-NaCl.,. 

C. Na, +Cl.. > NaCl, D. Nal yq) *CI > NaCl.) 

With the increase in charge to size ratio of ions, the lattice energy 

A. Remains unaffected B. Increases 

C. Decreases D. All of these are possible 

Hess’s law is analogous to 

A. Law of heat summation B. Law of heat exchange 

C. Law of increasing entropy D» I! st law of thermodynamics 

One of the best applications of Hess’s\law to calculate the lattice energy of ionic 
compound is 


A. Measurement of enthalpy change in acalorimeter 

B. Studying of first law of thermodynamics 

C. Born-Haber cycle 

D. Measurement of a heat of formation of a compound 

Which of the following enthalpies of formation cannot be measured directly? 


A. AH*,,, for ionic compound B. AH® , for COv) 


Cc. AH*, for B2O3 D. All of these 

The standard enthalpy changes of formation of carbon dioxide and water are -394 
KJmol! and -286kKJ mol! respectively, if the standard enthalpy change of 
combustion of propyne, C3Hs is -1938 KJ mol'!, What is its standard enthalpy 
changeofformation? 

A, +1258 kJ mol! B. +180 kJ mol 

C.-184 kJ mol” D. -680 kJ mol"! 

The heat of combustion of ethane (C2He) is -337.0 kcal at 25°C, The heat of the 
reaction when 3¢ of ethane is burnt completely is 

A. 3.37 kcal B, +3,37 keal 

C.=33.7 kcal D, 33.7 keal 


i 
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PAST PAPER QUESTIONS 


MDCAT (20 
Q.1 A spontaneous process is (2019) 


A. Unidirectional and irreversible B. Unidirectional and real 
C. Irreversible and real D. All of above MDCATP (2012 
Q.2 AH will be given a negative sign in — ) 
A. Exothermic reactions B. Dissociation reactions 
C. Decomposition reactions D. Endothermic reactions 
Q.3 Revel nfs ave high energy than products in ; MDCAT (2013) 
A. Endothermic reactions B. Exothermic reactions — 
C. Photochemical reactions D. Non-spontaneous reactions 


Q.4 Reaction of water with quick lime result in the rise in the temperature of the system. 
Using the concentration change, indicate the nature of the reaction? MDCAT (2018) 


A. Third order reaction B. Endothermig reaction 
C. Non spontaneous reaction D. Exothermic reaction 
Q.5_ Which of the following enthalpy change is always exothermic? MDCAT (2018) 
A. Enthalpy of solution B. Enthalpy of formation 
C. Enthalpy of combustion D. Enthalpy of atomization 
Q.6 The given diagram shows the enthalpy changes during a chemical reaction. 
MDCAT (2019) 
Reactants 


Increasing 
Enthalpy 


H, 


Products 


This diagram represents: 
A. An endothermic reaction B. An exothermic reaction 
C. A non-spontaneous process D. An isothermic process 

Q.7 Heat of formation of MgO isgiyen below. Mgt 1/202)—MgO) AH=692k jmol"! This 
equation shows that: SET (2019) 
A. The product is‘very Stable C. The reaction is endothermic 
B. The productis highly unstable D. The reactants are very stable 


Q.8 When one mole of gaseous hydrogen ions are dissolved in water to form infinitely 
dilute solution, amount of heat liberated is MDCAT (2010) 
A. -1075kJ/mol B. -499kJ/mol 


C. -1891kJ/mol D. -1562kJ/mol 

Q.9 In standard enthalpy of atomization heat of surrounding MDCAT (2011) 
A. Remains same B. Increases 
C»Decreases 

Q.10 Heat of formation (AH°s) for COQ: is elie a 
A. -390 kJ/mole 
Cy -394 kJ/mole 

Q.11 (2H,+0,——>2H,O AH= 


above reaction 


MDCAT (2013) 
B. +394 kJ/mole 


D. -294 kJ/mole 
205.5kJmol"' what will be the enthalpy change in the 


- 14 
A. 205.5 kJ mol! B. ~ 205.5 kJ mol”! MDCAT (2014) 
C. Zero kJ mol Dd pale! 
“Actual value of enthalpy change for given reaction is -285.8 kJ mol~!” 
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a 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


The equation that represents standard enthalpy of atomization of hydrogen is 


MDCAT (2015) 
| 
A. 5H,0(y maa kes 5%, .) +218kJmol" 
l 1 : 
I 
C 5 Hae =H +218kJmol' 
l 
D. 5 Hae) ae ae -218kJmol'! 
1 
. Hy.) —>H,, AH = 218K Jmol!" 
In this reaction AH will be called MDCAT (2016) 
A. Enthalpy of atomization B. Enthalpy of formation 
C. Enthalpy of decomposition D. Enthalpyof the dissociation . 
I 
Mgt, °: 2 —> MgO, + -692K Jmol" at STP. MDCAT (2016) 
Enthalpy of the above reaction will be called: | 
A. AH, . B. Gx 9 
C. AH, D, AH, 
Determinate the value of Enthalpy of formation of NHsCl: MDCAT (2017) 
A. -788 kJmol'! B. -692 kJmol'! 
C. -314.55 kJmol! D,..None of these 
Enthalpy is measured at MDCAT (2017) 
A. 300 K and 2 atm B. 298 K and | atm 
C. 300 K and | atm D. 295 K and | atm 
Which enthalpy change is relevant in the following process? _  MDCAT (2019) 
Na, > Na, AH = + 108kJmot!"' 
A. Enthalpy of fusion B. Enthalpy of vaporization 
C. Enthalpy of atomization D. Enthalpy of formation 
When two moles of H2 and/one mole of O2 react to on H20 484KJ heat is evolved 
what is AHr for onemole of H20 NUMS (2019) 
A. -484K Jmol! B. -242K Jmol"! 
C.-121KJmols! D. +242KJmol"! 
For a given reaction CH ,COOH + NaOH —>CH,COONa+H,O0 the change in 
enthalpysunder standard conditions is called? SET (2019) 
A. Standard enthalpy change of solution _B. Standard enthalpy change of hydration 
C. Standard enthalpy of neutralization D.Standard enthalpy change of formation 
Which of the equations shows the same “twice” the enthalpy change of 
neutralization as the following equation MDCAT (2019) 
HCI + NaOH —> NaCl + H20 


A. H,SO, +Mg(OH), > MgSO, +2H,O _B. NH,CI+NaOH - NaC! +H,0+NH, 
C. MgCO, +2HCI > MgCl, +CO, +H,O D. KOH+HCI—> KCI+H,0 


a i Be 
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Q.21 Lattice energy of an ionic crystal is the enthalpy of: MDCAT (20) ) 
A. Combustion B. Dissociation 
C. Dissolution D. Formation 
Q.22 Combustion of graphite to form CO2, can be done by two ways. Reactions areé give, 
as follow MDGAT (2012) 
Cc+0, ———>CO, AH =-393.7kJmol" 
C+¥%0, ——>CO . AH, =? 
CO+%0, ——>CO, AH, = -283kJmol" 
A. —676 kJ mol™! B. + 110 kJ mol™! 
C.—110kJ mol~! D. 676 kJ mol =! 
Q.23 Calculate the lattice energy of sodium chloride on the basis of Born-Haber cycle 
when MDCAT (2017) 
AH, [NaCl] =—411KJmol™', AH,,[Na]=+107K Jmol”, AH [Cl] =+122K Jmol”, 
AH, | Na] =+496KJmol™, AH.,, | NaCl] =-349 Kol? 
A. 376 kJ/mole B. -376 kJ/mole 
C. +787 kJ/mole D.,.-787 kJ/mole 
Q.24 The given diagram is a Born-Haber cycle for the formation of KBr SET (2019) 
Koy +e +Br,, 
aia AH, of Br,,) = -342KJmol"! 
4H,, of Bry K: +08 +5 Brgy 
a - K,, = “ * Ky) Br) 
Ke) +5 Br 
= +90K Jmol"! 
AH,, of K,j 7 y 4 
v fi AH,,, of K* Bro 
AH, of K 2% = —392K Jmol"! (a) 
K’Br,, 
Using the given data, the lattice energy of potassium bromide is calculated to be 
A. -672kJmol7! B. -672KCalmo!"! 
C.-787kJmol D. +672 Jmol"! 
Q.25 Which one of the following is not a state function? ETEA (2019) 
A,Work B. Enthalpy 
C. Internal energy D. Pressure 
Q.26 The thermal energy at constant pressure is called NMDCAT (2020) 
A. Enthalpy B. Internal energy 
C. Heat capacity D. Work done 
Q.27 Born-Haber cycle is used to determine the lattice energies of: NMDCAT (2020) 
A. Molecular solids B. Metallic solids 
C. Ionic solids D, Covalent solids 
Q.28 One calorie is equal to NMDCAT (2020) 
A. 4.18 KJ B. 4.18 J 
C. 0.418 KJ mol"! D. 0.418 KJ 7 
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_ EXPLANATORY NOTES) 


Q.1 


Q.2 


9.3 
Q.4 


Q5 


Q.6 
Q.7 


Q8 
Q.9 
Q.10 


Q.11 


Q.12 


Thermodynamics is study of heat change during a reaction. It does not deal with’rate of 
reaction. 

Endothermic reaction absorb heat. Heat is taken from surrounding. So, temperature o¢ 
surrounding air decreases. 

Respiration involve exothermic process. 

A process which take place on its own without any outside assistance, is known as 
spontaneous process. 

Work done by the system is considered negative. 

H=E+PV 


Enthalpy of formation may be negative or positive. 
ME. +50, — MgO, AH% =-692k3/mol 


I °o 
3 Naw +0, —NO,,, AH% =33.18kJ/mol 


Total heat content of the system is called.enthalpy. 
Standard enthalpy of an element in its,standerd state is zero. 
Enthalpy of neutralization is merely the heat of formation of liquid water from its ionic 


components. 


Hi) + Clay Nave, HOH...) = Na;,+ Cli. + H,0/,) 


The main reaction that takes place during neutralization is 
Hoyt OH, == H,0) AH, = -57.4 kJ.mol" 


Enthalpy of neutralization of any strong acid and strong base is approximately the same 
ic -57 .4kJS mol’. 

The standard enthalpy of formation of a compound is the amount of heat absorbed or 
evolved when one mole of compound is formed from its elements under standard 


conditions. It may be +ve or -ve 


Enthalpy of neutrilization & enthalpy of combustion are always negative 


while enthalpy of atomization is always positive 
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Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


KETS — 


The standard enthalpy of neutralization is the amount of heat evolved when one mole of 
H* ions from an acid react with one mole of OH’ ions from a base to form one mole of 


water under standard conditions i.e. 298K and one atmosphere pressure. 


H,SO, +Ba(OH), —>BaSO, +2H,O 
2H*+20H7-—32H,O — q, =-114.8kJ 
1H* +10H” —>1H,O AH°n = —57.4kJ / mol 


Enthalpy of combustion is always negative. While enthalpy of solution‘may be negative 
or positive. 

Heat absorb or evolved during the chemical reaciton at constant pressure is known as 
enthalpy of reation. It is represnted by AH. 

The change in enthalpy of a system when one mole of the By stand is completely burnt 


in excess of air or oxygen is called enthalpy of combustion: 


C,H,OH,)+ 30,4) —>2CO,,)+ 3H,0y AH? 1368 kJ.mol' 


AHr= may be +ve or -ve 
AHgo1 = may be +ve or -ve 
AH, = always -ve 

AHat = always +ve 


Enthalpy of neutrilizaiton is‘ spontaneous process as well as exothermic. 


H* +Cl 


+1 S Nat - 
faay t Cling + Naliggy OF agi NA sy t Cliagy + 20) 


aq 


The main reaction that takes place during neutralization is 


Hoag * OH,,,) > oZz H,01, AH, = -57.4 kJ.mol!” 


‘Standard conditions for enthalpy measurement are given below 


Temperature = 25°G.(298 K), Pressure = |atm (760 torr) 
The enthalpy changes of a process is given by following relation 


AH = AE+PAV 
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Q.22 
AE =q-w 
=100-50 Work done on the surrounding by system is negative. 
= 50kJ | 

Q.23 The standard enthalpy of atomization of an element is the amount of heat absorbed whey 
one mole of gaseous atoms are formed from the element under standard conditions i.e, 
298K and one atmosphere pressure. 


Examples: 
The standard enthalpy of atomization of hydrogen is given below 
(i)  %H2) —> He) AH? =+218kJmol" 


Q.24 Standard conditions for enthalpy measurement are given below 
Temperature = 25°C (298k), Pressure = latm 
Q.25 (i) Enthalpy of solution and enthalpy of formation may be t+ve or -ve. 
(ii) Enthalpy of sublimation is always +ve while enthalpy of combustion is always -ve. 
Q.26 1 mol of substance burnt in excess of oxygen enthalpy change is called enthalpy of 
combustion. 
Q.27_ Enthalpy of reaction can be measured by glass calorimeter or bomb calorimeter. 
Q.28 : 
q=mxsxAT 
=100x4.2x 20 
= 8400 
= —-8400J 
As heat released-during reaction which is absorbed by H20. 
Q.29  Enthalpyof combuistion of food, fuel and other compounds can be accurately measured 
by bomb calorimeter . 
q=cxAJZ 
Q.30 Enthalpy of formation, enthalpy of neutrilization and enthalpy of solution can be 
determind byglass calorimeter. Enthalpy of combustion can be determind by bomb 
calorimeter. 
Q.31 q=cx L@ 
where 
c = heat capacity 
AT = change in temperature 
Q.32 Born=Haber cycle is applied to calculate lattice energy indirectly. 
Q.33\ Lattice energy of ionic compound can be calculated by following formula 
AHhiatt = AHr- AHx 
The amount of heat which is released when one mole of ionic compound is formed from 
gaseous ions under standard conditions is called lattice energy. 


Na*,,) +Cl') > NaCl, AHiau= -787kJ/mol 
0.35 AHia « Charge/Size Smaller 


Q.34 


$$ 
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Q.36 Ifa chemical change takes place by several different routes, the overall energy change is 
the same, regardless of the route by which the chemical change occurs, provided the 
initial and final conditions are the same. 

AH = AH; + AH2 
OR 
The sum of enthalpy changes in closed cycle is zero. 
> AH (cycle)=0 

9.37 Born-Haber cycle is best application of Hess’s law to calculate the lattic energy 0 
Compound 
Ata = AH — AHx 

Q.38 (i) Heat of formation of AlzOs and B20s cannot be measured directly Mt is difficult to 
burn these substances completely in oxygen, as protective layer of their oxides is formed 
on the surface. So, for the determination of heat of formation of Al2O3 and BzO3 Hess’s 


f ionic 


law is used. 
(ii) Heat of formation of CO cannot be measured directly due‘tolthe formation of CO2 
with it. 
9.39 C+0,— 0, AH = -394 (i) 
l 
ora a AH = —286 (ii) 


C,H, +40, —3C0, + 2H,O AH =-1938 (iii) 
Required 3C+2H,—C,H, AH =? 

Multiply equation (i) with (iii), equation((ii) with (ii) 

Reverse equation (iii) and adding them 


3C +30, —3C0, AH = -1182 

2H, +O, —>2H,O AH ==572 

3CO, +2H,O—>C,H, +40, AH = +1938 

3C+2H, —>C,H, AH =—-184 
Q.40 C,H, +50, — 260, #3)1,2 AH = -337kcal 

30g of CaHe produces heat = —337kcal 

3g of C2He produces heat, = —33.7kcal 
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EXPLANATORY NOTES) 


(PAST PAPER QUESTIONS) 


Q.1 Characteristic of spontaneous reaction are 
e Uni-directional 
e Irreversible 
¢ Real and naturall process 
Q.2. ‘For a exothermic reaction, 
AH =~—-Ve 
For endothermic reaction, 
AH = +Ve 
Q.3. For exothermic reaction, 
Er> Ep 
For endothermic reaction, 
Er< Ep 
Q.4 CaO +H20 Ca(OH), AH =-Ve 
Q.5 __Enthalpies that always have —Ve value 
e = AH?® 
AH*® 
If bonds formed are stronger than bonds broken then reaction will be exothermic 
Q.6 According to given diagram, 
Er> Ep 
This indicate exothermic reaction 
Q.7 For exothermic reaction, product are more stable than that of reactant 


Q8  Hij+H,0,,—>H,0/,, AH=1075ki/mol 


Q.9  AH.=+Ve 
For endothermic reaction, heat ofsurrounding decreases while heat of system increases 
Q10 C,+0,,) 2(e) AH;= ~394kJ/mol 


- 


+0O,,,——» CO 


Q.11 H sto 


Uz) 7 2(z) — A109, AH=-285.8kJ/mol 


Q.12 Enthalpy of atomization (AHam) is heat change when | mole of gaseous atoms are 
produced from its element under standard condition 


| 
5 te) FAG ¢AB=+218kI/mol 


Q.13 A/,,,is the heat change when | mole of gaseous atoms are produced from its element 
undér standard condition 


| 
7’ Hi, SH=+218kJ/mol 


Q.14 AH, is the heat change when | mole of product is formed from its element under 
standard condition Mg) +Lo 


9) 2 
’ Wh 4 OF hed 
VISMWH,Cl,,—"2 > NH + Ch, AHS=+16.1 1kd/mol 
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Condition to measure standard AH 

Temp = 25°C / 298K 

Pressure = latm 

Substance must be in its original physical state 

Q.17  AHatm is the heat change when | mole of gaseous atoms are produced from its e 
under standard condition 

Q.18 2H.) + Oy.) —>2H,0,), AH=-484kJ/mol 


Q.16 


lement 


l 
Hy.) +5 One) >H,O,), AH = -242kJ/mol 


Heat evolved when | mole of H* from acid and I mole of OH"! ion from basesto give one 
mole of water under standard condition is called standard enthalpy of neutralization 


(A4,) 
CH,COOH + NaOH —>CH ;COONa + H,O, AH. < -57.4kJ/mol 
If 2 mole H* from acid react with 2 mole of OH"! from base togive 2imole of water then 
AHn will be double (—1 14.8kJ) . | 

2 
as When one mole of ionic solid is produced from gaseous ions, 
7h + Yay > XY, AH= 3m 


_ Xx 
enthalpy of formation. (2) 
Q.22 According to Hess’s law of constant heat summation 


AH, = AH, + AH, 
~393.7 = AH, — 283 
AH, = —393.7 + 283 
= -]10.7kJ/mol 
Q.23 Lattice energy can be calculated by Born Haber Process 
AH, = AH, — AH, 
=-4ll ~[107 +122 + 496-349] 


=—411—376 
=—787kJ / mol 
Q.24 Lattice energy canbe calculated by 
AH, = AH, — Mf, 
AH, =- 392 -[11244204 90 — 342] 
= -392 — 280 
=-672kJ/mol 
Q.25 Heat and work are not state function rather they are p 
Q.26 p.= AH, Heat of reaction at constant pressure is equa 
Q.27/ BornsHaber cycle is application of Hess’s law used to 


compound 
Q.28¢ 1 Cal=4.184 J 


Q.19 


then is called lattice 


Born Haber process 


ath function 
| to enthalpy change (AH) 
find AH, of binary ionic 
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Q.6 


Q.7 


Q8 


Q.9 


Q.10 


Q.11 
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PRACTICE EXERCISE 


The oxidation state of carbon-atom in glucose is 


A. +4 B. -4 
C. +6 D. None of these . . 
In which of the following substance does sulphur exhibit its highest oxidation State 
A. Sr B. SO2 
C. SO2Cl2 D. Na2S203 
What is the oxidation state of oxygen is KO2 
a. -4 B.-2 
Z 
C. -1 D. -3 


Apparent charge on an atom of an clement in a molecule orion is called oxidation 
number. It may be 


A. Positive B. Zero or fraction 

C. Negative DAIL of these 

Apparent charge on atom in molecule is 

A. Valency B. Coordination number 
C. Oxidation number D. Charge number 

The oxidation number of oxygen atom in OF2 and H202 

A. -2,-1 B. +2, -1 

C.-1, +2 D, +2, +1 


The element on the reactantside which»has been reduced is 
HI+H,SO, —~+I,+80,+ H,O 


A.H B. | 

C.S D.O 

A redox reaction is 

MnO, +4H* > Mn’, +2H,0 

A. 2e° are added on LHS B. 2e€ are added on RHS 

C. 4e- are added on BHS D. 4e° are added on RHS 

In which of thefollowing changes there is a transfer of the five electrons 
A. MnOz*_4> MnO; B. CrO4?" > Cr*3 

C. MnO4!- — Mn”? D. Cr.07? > 2Cr? 


In the reaction H2S +Ch > 2HCI+S, HS actsas 

A. Reducing agent B. Nitrating agent 

C. Oxidizing agent D. Sulphonating agent 

8H’ +MnO; —>Mn” + 4H,0, which one is correct about given equation 
fase in R.H.S B. Se" in L.H.S 

w 3e in R.H.S D. 3e" in L.H.S 

Which of the following reactions occur at cathode 

A. Cu”? +2e7 > Cu , 


B. Cu+2e"° > Cu* 
C. Meta — HgO 


D. Mg+— 0, > MgO 
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Q.13 In which of the following changes there is a transfer of two electrons 


A. MnO; —— MnO, B. MnO; ——> Mn” 
- i 

C. Cro, —>Cr® Dp: Cpo? 2G" 
Q.14 The Li ep taking place at anode and cathode are respectively 

a ne ation and reduction B. Reduction and hydrolysis 

. Reduction and oxidation D. Oxidation and hydrolysis 

Qg.15 The electrolysis product of molten NaCl at electrodes 

A. Na and Cl2 B. H2 and Cl2 

C. Na and NaOH D. Ho, Clz2 and NaOH 


Q.16 During the electrolysis of aqueous KNOs, H2 is produced at cathode instead of potassium due to 
A. Reduction potential of “K” is greater than hydrogen 
B. Hydrogen is more reactive than potassium 
C. Reduction potential of potassium is less than hydrogen 
D. All of the above are possible reasons 
Q.17 The cathodic reaction in the electrolysis of dil H2SOs with Pt electrodes 


A. Reduction B. Both oxidation andyreduction 
C. Oxidation D. Neither oxidation nor reduction 
Q.18 The product produced at the cathode when aqueous sodium chloride is electrolyzed 
A. H2 B. @ 
C. O2 D. Na 
Q.19 For the purification of copper, impure copper is madethe 
A. Cathode B. Solution 
C. Anode D)Both A & B 
Q.20 Cell potential depends upon 
A. Temperature B. Concentration of ions 
C. Nature of electrolyte D. All of these 


Q.21 When an element is in contact with 1M aqueous solution of its own ions, at 298K 
then potential is called? 
A. Standard reduction potential B. Standard electrode potential 
C. Reduction potential D. Both “A” and “C" 
Q.22 The electric current obtained from galvanic cell is a result of electrons being pushed 
forced from the negative electrode, through an external wire, to positive electrode. 
The force with which these electrons move through the wire is called 
A. Electromotive force B. Electrode potential 
C. Cell potential D. Both A. and C. 
Q.23 Which is incorrect about standard electrode potential 
A. Itis the difference of potential of acell, consisting of particular electrode and the SHE 
Bi The potential set up, when an electrode is in contact with one molar solution of its ions 
at standard conditions 
C. Thé electrode potential of a single electrode can be measured directly 
D. Both A and B 
Q.24° Which is not true about SHE 
A. Finely divided platinum black is used as electrode 
B. Temperature is kept 25°C 


C. One molar solution of H2SOs is used as electrolyte 
D. Electrode potential of any element can be calculated by comparison method 
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Q.25 The oxidation reaction that takes place in the SHE is 

A. Hagasy ——> 2H* (aq) +2e7 B. 2H20yy —> 2Hxg) + Ox) 

C. 2H" (aq) + 26° ——> Hxgas) D. 2H20(n + 20° ——> OH (aq) + H2¢g) 
Q.26 The working condition/s for SHE . 

A. latm pressure B. 1M H* solution 

C. 298K temperature . D. All of these 
Q.27 The potential of SHE is taken as zero which is a value 

A. Reference B. Arbitrary 

C. Exact D. Experimental 
Q.28 The electrochemical series is based on 

A. pH scale B. Redox scale 

C. Hydrogen scale D. Arrhenius scale ) 
Q.29 SHE acts as anode when connected with Cu electrode but act as cathode with Zn electrode, 

which one is correct 


A. Zn has less reduction potential than hydrogen and Cudmore 
B. Zn has high oxidizing potential than hydrogen and-Cu more 
C. Zn is above in electrochemical series than hydrogen and Curbelow 
D. All the above are correct 
Q.30 Ifa salt bridge is removed from two half cells the emf is 
A. Increased B. Decreased 
C. Dropped to zero e»_D. Electrodes will be reversed 
Q.31 The cathode has the reduction potential 
A. Less than anode B. The same as anode 
C. More than anode D,, Always zero 


Q.32 Al/ AI’? || Zn*? / Zn galvanic cell, the ahode is 
A. Al 


B. Zn 
C. Hy D. KCl 
Q.33  Lihas least reduction potential imelectrochemical series. Which element has highest E°red 
A.N B.F 
C.O D. Cl 
Q.34 The value of oxidation potential would be positive if it is 
A. Below SHE B. Above SHE 


C. Equal tosSHE . 
Q.35 In the following cell’representation 


Zn, |Zne (1M)|Cu(;, (1M)|cu,, 


The line||. in the representation shows 
A. Salt bridge B. Molar concentration 
C. Phase boundary ; D. Both A and B 


D. Both A and B 
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Qi The reaction which is responsible for the production of electricity in the 


voltaic cell is 
MPCAT QU9 


fe Hydrolysis §4, Oxidation 
C, Reduction 1), Peday 

Q.2 In all oxidation reactions, atoms of an clement in a chemical species lowe Jectrons 
and increases their MUDCAD@IL) 
A, Oxidation states 
B. Electrode 1), Nepative charpes 

Q.3 In MgCh, the oxidation state of Cl is MDCAT (2932) 
A, Zero i, -2 
C. +2 1), -] 

Q.4 Which one of the following behave as a redox reaction? MDCAT (2013) 
A. NaCl + AgNO;—» NaNO; + AgCl Bh, 2NatCh-»2Nacl 
C. 2Cl > Clet2e' D, Na’ + le aa 

Q.5 In SO; the oxidation number of sulphur is MDCAT (2014) 
A. -8 i, f 
Cy tt 1), +6 


Q.6 Study the following redox reaction: MDCAT (2016) 


LOC +16H' +2Mn0O,; ——»* 5CI,+2Mn 74+ 6HO 

Which statement is true about this reaction? 

A, Manganese is oxidized from +7 to +2, BB. @hlorineg is reduced from zero to -J 
C. Chloride ions are reduced from -! to Zeto.D. Mangancx: is reduced from +7 to +2 


Q.7 In NO; the oxidation number ofS i8 MDCAT (2017) 
A, +5 B. +3 
C,42 D, -3 

Q.8 The oxidation state of carbon in Ce is NUMS (2019) 
A. +4 B.-4 
Cw D, +2 

Q.9 The value of oxidation mumber of chlorine in HCJOs is SET (2019) 
A. +7 B, +5 
C] D, +3 

Q.10 In voltaic céll a salt bridge is used in order to MDCAT (2011) 
A, Pass the electric current 
B. Prevent the flow of ions 
C. Mixisolutions of two half cells 
Df Allow movement of ions between two cells 

Q.11 The potential difference of an electrochemical cell is measured by MDCAT (2018) 
A. Galvanometer B. Calorimeter 
C. Voltmeter D. Ammeter 

Q.12° In an electrochemical series, elements are arranged on the basis of: MDCAT (2010) 
A. pH scale B. pKa scale 
C. pOH scale D. Hydrogen scale 
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Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


; d when it is conne 
er half-cell is +0.34V, measure nected 
er SHE te Oe ace electrode. In this case the half reaction taking 
wi €. 


MDCAT (2017) 
place at SHE is B.H > 2H/,q) + 2° 
A. 2H(,,) + 2¢€ tls 2(8) oan 
a = + ze 
C. 2H/,,) + 2& — 2H) D. Hig) I : ken at 298k is 
. . is arbitrarily taken —_ 
The standard electrode potential of hydrogen Is MDCAT. 219 
B. 0.10 volt 
a9 eae D. 10.0 aa they have 
0. tive because 
Coinage metals Cu, Ag and Au are the least reactiv MDCAT (2016) 
. idation potential 
, : tial Bz Negative Om ; ; 
c. ae iia tana D. Positive oxidation potential 


In the figure given below, the electron flow in external cireuit isfrom MDCAT (2013) 


Zn 


ZnSO, CuSO, 


Solution Solution 
Porous Partition h left 
i d B. Right to lett 
a eae * Ze ee DP. porous partition to zinc it _ 
Study the following facts 
Zn ——> Zn? + 2g Wan, (OWN 
Cu——> Cu” +4ay_-~«E°= Aape4v , 
A. Cut Zn*? —>€u% PiZn B. Cu? + Zn —>Cu + Zn 
C. Cu” + Zn” <a Cat A D. Cu? + Zn*? ——> Cu + Zn” . 
eeciaw | i i ich one of the following reactions 1s 
sate in mind the electrode potential, which o =e an 
easible? 
A. Zn” +Cu —— > Cu” + Zn B. Fe + CuSO, ——> FeSO, + Cu 


C. Zn4# MgSO, +> ZnSO,+ Mg D. Cd + MgSO, —» CdSO, + Mg 


. . Porous Partition . T (2016) 
The diagram shows a galvanic cell. The current will flow from MDCA 
A. Hydrogen electrode to copper electrode 


B. Copper electrode to hydrogen electrode 
C. Hydrogen electrode to HCI solution 
D. CuSOs solution to hydrogen electrode 
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Q.20 


Q.21 


Q.22 


Q.23 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Stronger is the oxidizing agent, stronger is the NUMS (2019) 


A. of cell B. Oxidation potential 
C. Reduction potential D. Redox potential 


Which of the following metal does not liberate hydrogen on reaction with acid? 
NUMS (2019) 


A. Mg B. Pt 

C270 D. Ca 

Which one of the following elements is the strongest reducing agent? SET (2019) 

A. Chlorine B. Sodium 

C. Magnesium D. Aluminium 

Rusting of iron metal Fe occurs when Fe gets converted into Fe2zO3, Whatshappen 

with Fe? SET (2019) 

A. Fe is neutralized B. Fe is sublimed 

c. Fe is reduced D. Fe is oxidized 

During space flights, astronauts obtained water from MDCAT (2017) 

A. Nickel cadmium cells B. Lead accumulator 

C. Fuel Cell D. Alkalinebattery 

The electrolyte used in fuel cell is NUMS (2019) 

A. KOH B. NaGl(aq) 

C. NaNOQ3 D. Molten NaGl 

In which of the following reaction hydrogen acts asoxidizing agent. ETEA (2016) 

A. H, +Cl, ——>2HCI ee, ——> C,H, 

C. 2Na+H, —~>2NaH > Naw, ——2NH, 

Choose the true statement regarding the,reaction given below ETEA (2016) 
2Na,,) + Cl) ——> 2NaCl 4 


A. Chloride is oxidized and sodium is reduced 

B. Chlorine acts as an oxidizing agent and sodium as reducing agent 

C. Chloride acts as a reducing agent and 

D. None of the above 

A cell is constructed_of the following two half cells. What is E~ of the cell? 


. ETEA (2016) 
Ag +e° == Ag+ 080V Al* +e° == AI-1.67V 
A. 2.47V : B. 0.087 
C. -0.87 V D. 5.81 V 
Which of the following is spontaneous reactions? ETEA (2016) 
A. Zoe Cite» n” + Cu B. 2NaCl,,) ——> 2Na,,) + Cl.) 
C. Aaa+ QP > Zn + Cu” D. 2Fe(OH), ——> 2Fe+ 30, +r, 
When zine electrode is coupled with copper electrode in a galvanic cell 

ETEA (2019) 


A. Reduction takes place at zinc electrode __C. Oxidation takes place at copper electrode 
B. Reduction takes place at copper electrode D. Both A and B 


The oxidation state of nitrogen in NHsNOs are ETEA (2019) 
A.3 and 5 B. +5 and 3 
C. -3 and -3 D. Zero 
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Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Aqucous solutions of Iodine and Sodium hydroxide were mixed in a round bott, 
flask at 70°C. Following chemical reaction was carried out. MDCAT (2015, 
31, + 6NaOH — NalO, + Nal +H,0 ) 


This reaction is termed as 


A. Free radical reaction __B. Precipitation reaction 
C. Substitution reaction D. Redox reaction 

Mg** +2e° > Mg E° =-2.37V 

Zn** +2e > Zn E° =-0.76V 

2H* +2e° > H, E° = 0.000V 

Cu** +2e° > Cu E° = +0.34V 

Cl, +2e° > 2Cr E° =+1.36V 

Au” +3e — Au E° =+1.50V 


Keeping in view the values of standard reduction potential given above, which one 
of the following would you select as a feasible redox chemical reaction? 


MDCAT (2019) 
A. 2Au+6H* > 2Au™ +3H, B. 2Cli+1, > Cl, +20 
C. Mg+2H* > Mg”* +H, D) Cu+Zn?* > Cu* + Zn 
The oxidation state of “S” in the (S203) is: NMDCAT (2020) 
A. +4 B. +6 
C.-2 D, +2 
The common oxidation number of halogens is _ NMDCAT (2020) 
A.-l B. +1 
C. -2 D. 0 
During oxidation process, oxidation number of an element NMDCAT (2020) 
A. Decreases B. Increases ¢ 
C. Remains constant D. Both a and b 
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Q.1 


Q.2 


Q.3 


Q.7 
Q.8 


EXPLANATORY NOTES) 


Net charge on carbon in glucose is zero. 


C,H,.0, 
a +12+(-2)6 =a Let x be net oxidation state of carbon. 
6x =0 
x=0 
S, O 
SO,Cl, x +2(-2)+2(-1)=0 
x-4-2=0 
X= +6 
SO, x +2(-2)=0 
x=4 
Na,S,O, 2(+1)+2x +3(-2) =0 
2+2x-6=0 
2x-4=0 
2x=+4 
Let x be oxidation state of Oo” KO2 
+142x= 0 
24=~ 
te. 
2 


Oxidation stateis apparentcharge on atom which may be zero, fractional, positive or 
negative. 
ae charge on atom in molecule is called oxidation number. 
2 
O +2(-1) =0 
O-2=0 
O= +2 - 
H202 
2 (+1) +20 =0 
20 = -2 
O=-] 
. +H,SO, >1, +$0,+H,O. The oxidation number of sulphur is reduced from +6 to 
+4, 
MnO, +4H* —>Mn* +2H,0 
+4 +2 
In order to balance charge 2 electrons, have to be added on L.H.S 
MnO, +4H* +2e” —>Mn* +2H,0 
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Q.9 
Transfer of es 
? 
_Mn0O,’—>Mn0, HO——> 44 | 2 
] ' ~ _ . 
_ MnO, —> Mn" | oe 5 
__CrO{? —>Cr" +6» 43 | 7 
ey? wa. co . 
ine, ema dd 2(46-———» +3) | 472 


Q.10 H2s —— S oxidation state of S changes from —2 to 0. Hence it is oxidized by Ga 
making H2S reducing agent at, Clo is reduced to Cl substance oxidation stated%). 
Q.A1 8H’ +MnO, >Mn*’ + 4H0. The oxidation number of Mn in Ma@e i +7. 20d in 
Mn?" is +2. The reduction takes place in given reaction, 5 electrons ard added inf ALS. 
Q.12 Reduction takes place at cathode which is addition of electrons in thé reaction. 
Cu’* +2e — Cu 
Q.13 A. MnO{ ——>Mn0, 
oxidation number of Mn in MnO,” is +6 and in MnOz is #4. Hence there is transfer of 
two electrons. 
C. CrO77 ——>Cr® 
Oxidation number of Cr in CrO,” is +6 and in Cr’? ish3. Hence there is transfer of 3 
electrons. 
B. MnO; —>Mn” 
Oxidation number of Mn in MnOg is +7 andlinmeMn”* is +2. Hence there is transfer of 5 
electrons. 
D. Cr,07, ——>2Cr” 
Oxidation number of chromium in CGO i&-+6 and in Cr°** is +3. Hence there is transfer 
of 3 electrons. 
Q.14 Oxidation takes place at anode and reduction takes place at cathode. 
Q.15 For molten NaCl 
At anode 
2Cl ——>Cl, +2e 
At cathode 
2Na* +2e ——>2Na 
Net reaction 
2NaCl——> 2Na + Cl, 
Q.16 Reduction potential of potassium is less than hydrogen. H* will be reduced instead of K” 
at cathode and hydrogen gas is produced. 
K*+lelL—oK E° = -2.92V 
2H*! 2"! Flan E° = 0.00V 
 QIT Electrolysis of dilute H2SOs. 
At anode, Q2 is produced (Oxidation) 
At cathode: H2 is produced (Reduction) 
Q.18° For aqueous solution of NaCl at cathode. 
1420 isireduced to Hz as its E’,, is higher than Na’. 


2140 + 2e° —>H, +20H™ 


ee 
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Q.19 Electrolytic cell is used for the purification of copper. impure ili Hee the hod. 
and thin sheet of pure copper is made the cathode and copper sulphate solution jy "0 » 
an electrolyte. ; 
Q.20 As reduction potential of electrodes changes by change In 
i) Temperature 
ii) Concentration of ions 
iii) Nature of electrolyte 
Hence cell potential also changes. 
— ad Ei secs + Bicaaaes ; 
Q.21 Standard electrode potential is measured at 298K for electrode in IM aqueous SOlution of 
its tons, which is also called standard reduction potential. 
Q.22 emf or cell potential is the force to drive electron ina circuit, 
Q.23 Electrode potential is measured by comparing it with SHE. 
Q.24 Conditions for SHE 
i) Pt electrode coated with finely divided Pt black 
ti) T=25°C = 298k 
iii) 1M = H* ions (IM HCl) 
iv) P=1 atm 
As one molar H2SOs = 2M H* hence it is not correct. 
Q.25_ In SHE H2 gas is oxidized to H* ions by loss of electron P93) —— 2H.” +207 


Q.26 Conditions for SHE 
i) Pt electrode coated with finely divided Pt black 
li) T=25°C = 298k 
iii) 1M =H" ions 
iv) P=] atm 

Q.27 SHE itself is a reference electrode hence its E.., is taken as zero Arbitrary value i.e. 
without any other reference. 

Q.28 ECS shows E_, valuedn ascending order and E..4 is measured by comparing with SHE 
i.e. H-scale. 

Q.29 In eta Zn has less reduction potential than hydrogen and Cu. Zn is above in ECS and Cu 
is below. 

Q.30 Salt bridge maintain‘the electrical neutrality between two half cells preventing net charge 
accumulationwhich will occur. If salt bridge is removed then emf will drop to zero. 

Q.31 At cathode reduction takes place hence it has greater E., than anode. 


Q.32  Al—=" 44174 3e- as Al is oxidized hence it acts as ile zi 
: , anode whil vill act as 
cathode and ts réduced. He zine wi 


Q.33 Fluorine is Very strong oxidizing agent and is at the bottom of ECS. Indicating its highest 
Bred) 87V. 
Q.34 In ECS elements above SHE have negative E,,, E.,= — E’,. Hence elements with 


negative E,., have positive E.. 


Q.35 Zn, lzni, (IM) |[cu?:, (1 M)|cu, 


| Represents the phase boundary and || represents salt bridge, 
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Q.1 


Q.2 


Q.3 


Q.4 


Q5 


Q.6 
Q.7 


Q.8 


Q.9 


Q.10 


Q.11 
Q.12 


Q.13 


Q.14 


EXPLANATORY NOTES) 


(PAST PAPER QUESTIONS) 
Voltaic cell converts the chemical energy into electrical energy by the help of Redox 


reaction where oxidation takes place at anode while reduction at cathode. 

Oxidation takes place by removal of electron and causes the increase in oxidation state. 
Oxidation state of Mg 

x+(-1)2=0 

x=+2 

When sodium reacts with chlorine sodium loses electron and get oxidized while Cl gains 
electron and reduces itself so both oxidation and reduction is taking place so it will be 


redox reaction. 


Oxidation No of S 
x + (-2)4 =-2 

x =-2 +8 

x= +6 


In the reaction Mn“? gains Se’! and get reduced to Mn” 
Oxidation No of N 

x + (-2)3 =-1 

x=-1+6 

x=t5 

Oxidation No of C 

2x + (-2)4 = -2 

2x=-27+8 

x=+3 

Oxidation No of Cf 

x+(-2)4+ (+1y=0 

x=+7 

The function of saltybridge is to connec 
stop the potential dropping to zero. 

Volt meter is a device that is used to measure potential. 

Electrochemical series is a series arranged on the basis of Hydrogen scale or increasing 
reduction potential. 

As Cudis positioned down as 
will lose electron. 

Potential of SHE is taken as arbitrarily zero. 


t the two half cell to allow the passage of ions to 


SHE in Electrochemical series so SHE will get oxidized and 
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Q.15 Coinage metal lies below Hydrogen in Electrochemical series so They have high value of 
Reduction potential. 

Q.16 Flow of electron is always from anode to cathode so it will be from Zinc to Cu. 

Q.17 Oxidation potential of Zn is greater than that of cooper so Zinc will get oxidized while 
cooper will get reduced. 

Q.18 As Fe lies above Cooper in ECS so it will easily replace Cu. 

Q.19 In the Cell SHE will act as anode and will transfer its electron to Cu which will act as 
cathode. | 

Q.20 Reduction potential is directly proportional to oxidizing powers 

Q.21 Pt is considered as a noble metal. 

Q.22 Na is strongest reducing agent because it has least value of reduction potential. 

Q.23 Rusting of Iron means oxidation of Iron so Iron will get/Oxidized, 

Q.24 One of the advantages of fuel cell is that it does not produce pollution and produces water 
which is utilized by Astronauts. 

Q.25 Fuel cell uses KOH as electrolyte. 

Q.26 During reaction with Sodium Hydrogen gains electrons and acts as a oxidizing agent. 

Q.27 In the above reaction sodium loses electrons means itis oxidized so Na is reducing agent 
While Cl gains electron so it is reduced and.will act as oxidizing agent. 

Q.28  Ecctt= Eoxi + Ered ' 
Ecen= 0.80 + 1.67 
Ecet= 2.47 

Q.29 The cell potential of Daniéls Cell isA.1V so it will be Spontaneous reaction. 

Q.30 When Cu is Coupled with Zmwill’be oxidized while Cu will reduce. 

Q.31 Oxidation no of N in NH4* is 3 while in NO3" it is +5 : 

Q.32 In the reaction both oxidatiofand reduction takes place so it is redox reaction. 


Q.33 Cell EMF of Mg-SHE cell is highest of all of them. So, it is most feasible reaction. 
Q.34 Oxidation number of S 


2x + (-2)3 = -2 
2x = -24+6 
x=+2 
Q.35 Most Comiion oxidation state of halogen is -] 


Q.36 During oxidation there is removal of electron which causes increase in oxidation state. 


KETS - PRACTICE BOOK o> % 


114 


Topic =» CHEMICAL BONDING 


PRACTICE EXERCISE 


Q.1 Which of the following has largest ionic size 


\ / Z B. O7- 
C.N*> D. Na* 

Q.2 Ina period, the atomic radii 
A. Increases B. Decreases 


C. Remain same D. First decreases, then increases 
Qg.3 Which of the following is correct relation for atomic radius 

A.AO>A>A™ B.A>A‘>A 

CA >A>A D.A7>A™>A 
Q.4 Jonization energy depends upon 
A. Atomic/ionic radii B. Shielding effect 
C. Nature of orbital D. All of the above 
Which of the following has highest ionization energy value 


Q.5 
A. Li B.H 
C. Be D. He 
Q.6 Greater shielding effect corresponds to ionization energy value 
A. Greater B. Zero 
C. Lesser D. Variable 
Q.7. The group that has maximum 1* ionization energy values 
A.ns! B. ns~ 
C. ns’, np D)ns’, np® 
Q.8 Which of following group has maximum 1" electron affinity values in same period 
A.VA B. VIA 
C. VIA D. VUIA 
Q.9 Which of the following element has lowest electron affinity 
A.N B. Cl 
C.O D. He 


Q.19 An ionic compound A*Byis most likely to form when: 
A. Ionization energy of A is high and electron affinity of B is low 
B. Ionization energy of A is low and electron affinity of B is high 
C. Both the ionization energy and the electron affinity of A and B are high 
D. Both the ionization énergy and the electron affinity of A and B are low 


Q.11 Formation of ionic bond is favoured by 


A. High |. Biofmetal B. Low lattice energy 

C. bow E.A of nonmetal D. Low I.E of metal 
Q.12 Maximum‘ionic character is exhibited by 

A. NaCl B. CsF 

CAKC! D. HE 
Q13 “All of the following species have dative bond except 

B. BF; 

e.NH, D. H30* 
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Q.14 


Q.22 


Q).23 


Q.24 


Q.25 


Co-ordinate covalent bond is present in 


A. Nitride ion B. Chloronium ion 

C. Hydronium ion D. All of these 

The pies of co-ordinate covalent bond present in BF, and NH, respe 
A. 25% and 33° B. 33% each 

C. 33% and 350, D. 25% each 


If the sharing of an electron pair is unequal and the atom have an el tivity 


difference of 1.4 to 1.6, what is this type of sharing called 


A. lonic B. Polar covalent 
C. Non-polar covalent D. Metallic 

The following molecules has linear structure except? 

A. CS: B. CO 

C. SO2 D. BeCl 

Which of the following species has lone pair of electrons 
A. CHg B. PCls 


C. NH, D. PCI 
Which pair has trigonal planar geometry 
A. NHs, PH; 

C. H2O, C2He2 

The shape of NH; is 


A. Trigonal planar 

C. Trigonal pyramidal 
The correct order of bond 
A.CH, > H,O > NF, > 


C.CH, > NF, > H,O 


. Tetrahedral 
. Angular 
esented in 
B.H,S >H,O >CH, > NEF, 
D.CH, > H,S >H,0 > NF, 
ect triangular structure 
B. PH3 


erlapping of orbitals give rise to the formation of: 
B. Pi bond 


D. Co-ordinate covalent b 
nds are formed by overlapping of ene 


-hybrid orbitals 


B. Hybrid orbital 
Hybrid and un-hybrid orbitals : ; 


D, Atomic orbital and hybrid orbital 
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Q.27 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


The concept of hybridization was given to remove which of following drawback (s) 
of V.B.T 

A. It does not explain paramagnetism of O2 

B. It does not explain odd electron system 

C. It could not explain tetravalency of carbon 

D. All of above 


Cl: molecule is formed by the overlap of 
A. s-s orbital B. p-p head on overlapping of orbitals 


C. s-p orbital D. p-p parallel overlapping of orbitals 
The process in which the orbitals of different energies and shape mix with each 
other to give equivalent hybrid orbitals is called: 


A. Dissolution B. Resonance 
C. Hybridization D. Ionization 

In which of following species central atom is not sp* hybridized 
A. NH; B. NH, 

i. NEL D. NO3” 

In ground state the unpaired electrons in carbon are 

A. 1 B. 3 

C2 D. 4 

The central atom which may not follow the octet rul@while forming covalent bond 
AvX B.O 

C.P D.F 

Which one shows high “age of the ionic character 

A. HI B. HF 

C. HCl D)HBr 

Dipole moment gives the information about: 

A. % ionic character B. Bond angles 

C. Geometry of the molecules , D. All of the above 
Bond length depends upon | . 
A. Hybridization on central atom B. Nature of molecule 
C. Size of central atom D. All of these 
Choose the incorrectrelationship of bond energies 

A. Br—Br>I-I B. Cl-Cl>F-F 
C.C=C>N=N D. All are correct 
The S.I unit ofdipole moment is 

A. Debye B. pm 

C.mC D. Both A and B 
Which of the following molecules has non-zero dipole moment. 
A. CH3Cl B. BF3 

C. @Oz D. CCl, 
Maximumipole moment is possessed by 

A. H20 B. H2S 

C.CO D. CHa 


The experimentally determined bond length of C—CI is 176.7pm and C—C is 


154pm what would be the radius of Cl atom 
Ag22.7pm B. 99.7pm 


C.176.7pm D. 330.7pm 


ee 
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Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


PAST PAPER QUESTIONS 
Which one of the following is the correct dot and cross diagram of bonding between 


two chlorine atoms ae —s MDCAT (2015) 
A :Cl +°Clh: — Cl: 3. oh +C]i ——> 3Cl Ch: 
co Cr+ —+ C1 +:€!: p, :Gr+-€l —> -ck + Cl 
OO )- § % | 

= 
Choose the right molecule MDCAT (2016) 
A. CH3 B. H20 
©.co D. NH3 
Observe the given dot and cross structures for the following anolecules or ionic 
species. MDCAT (2017) 


belles] fable] 


The co-ordinate covalent bond exists between: 
A. N and C atoms in structure II] and IV 

B. N and one H ion in all four structure 
C. N and Cl atoms of structure II 

D. N and N atoms of structure [ 
According to Valence shell electron pair repulsion theory, the repulsive forces 
between the electron pairs of central atom of a molecule are in the order 


MDCAT (2013) 


| 


A. Lone pair bond pair> Lone, pair-Lone pair 
B. Bond pair> Bond pair> Lone pair-Lone pair> Lone pair-Bond pair 
C. Lone pair-Bond pair> Bond pair-Bond pair> Lone pair-Lone pair. 
D. Lone pair-Lone pair>Lone pair-Bond pair>Bond pair-Bond pair 
What is the exact value of angle in BF3 

A. 90° B. 104.5° 

C. 119.34 D,120 

Which option show all the molecules with bond angle 109.5°, 

A. SiCls, NH4% CH, B. SiCla, H20, BeCl 

G.. CHa, CCl4, NH3 D. CHa, NH4*, PH3 

The structure of Xenon trioxide is shown below, 


MDCAT (2017) 


MDCAT (2018) 


FS 
With reference to the Valence shell electro i ' 
shape of XeOs is: " Pair repulsion theory, (VSEPR), the 


A. Tetrahedral B. Tri MDCAT (2019) 
C. Bent (or angular) : Irigonal pyramidal 


D. Trigonal planar 
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Q.8 Which of the following sets constitutes of all the molecules and ions of non-planar 
geometry? MDCAT (2019) 
A. SO,,C;H,,.BF,.NO; B. CH,,NH},MnO;,NF, 
C. CH = CH,H,O,BeCl,.H,S D. PH!,NH,,SO,.Benzene 

Q.9 The shape of CO2 molecule is similar to NUMS (2019) 
A. H2S8 B. SO? 
C. SnCh D. BeF2 

Q.10 What is the shape of ammonia NH3 molecule? SET (2019) 
A. Pyramidal B. Linear 
C. Tetrahedral D. Trigonal planar 

MDCAT (2019) 


Q.11 The number of bonds in nitrogen molecule is 

A. One o and one 2 B. Three o only 

C. One o and two a D. Two o and one@t 

When the two partially filled atomic orbital overlap in such a way that the 
litte joining the two 


Q.12 
probability of finding the electron is maximum around the 
nuclei, the result is the formation of MDCAT (2014) 
A. Sigma bond B. Hydrogen bond 
C. Pi-bond D. Metallic bond 
Q.13_pi- bond is formed by sideways overlap of MDCAT (2017) 
A. s-orbital Bi d-orbital 
C. p-orbital D. None of these 
Q.14 The angle between un-hybridized p-orbital and three sp? hybrid orbitals of each 
carbon atom is MDCAT (2012) 
A. 120° B. 109.5° 
C. 90° D. 180° 
as % 
c=C 
Oy . 
MDCAT (2016) 


Count the number of o bonds 4nd“ bonds in the molecule 
B. 32x and 30 bonds 


A. In and So bonds 
C. 2x and 40 bonds D. 6m and 60 bonds 
gest number of shared pair electrons? 


Q.16 Which if the following molecule has lar 
MDCAT (2018) 
A. NH3 B. CO2 
C. C2H¢ D. N2 
Q.17 Which one of the following molecules has sp® hybridization? MDCAT (2019) 
A. CH, B. C,H, 
D. CO, 


@ C58, 
Q.18 According to the Lewis Concept, ammonia is a lone pair donor, 


aceepts a proton to form an ammonium ion as given by an equation 


+ 


Nig HH"... — NH q.4) 
A. H—N-H bond angle decrease from 180°-109.5° 
B, H-N-H bond angle decrease from 107°-104,5° 
C. H-N-H bond angle increase from 107°-109.5° 


D. H-N-H bond angle decrease from 109,5°-120° . 
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Q.19 Which of the following molecule has zero dipole moment? NUMS (2019) 


A. PCl; B, BF 
C. NH; D. H20 ats 
Q.20 Which one of the following has zero dipole moment: MDCAT (2010) 
A. NH3 B. H20 
C. CHCl; D, BF Jative) bond? 
Q.21 Among the following molecules, which one has coordinate covalent (« ais: 
A. CCl, B. CO 
C. CO. D. CHa 
Q.22 Which of the following molecule has zero dipole moment? NUMS (2019) 
A. PCI; B. BF3 
C. NH3 D. H20 
Q.23 For formation of ionic bond, electronegatively difference should be 
NUMS (2019) 
A. Equal to zero B, Equal to0.5 
C. More then 1.7 D. Less than 1.7 
Q.24 The ionization energy of hydrogen atom is: MDCAT (2010) 
A. Zero B. 13).3kJmole 
C.13.13kJ/mole D“1313kJ/mole 
Q.25 The elements for which the value of ionization energyislowcan §MDCAT (2011) 
A. Gain electrons readily B. Gain electrons with difficulty 
C. Lose electron less readily D,.Lose electron readily 
Q.26 Electron affinity of the atom is the energy released when MDCAT (2018) 
A. Electron is added to gaseous atom B. Electron is removed from gaseous atom 
C. Covalent bond of molecule is broken D.Cov. bond is formed between the atoms 
Q.27 The shielding effect of inner electron is responsible for: NUMS (2019) 


A. Decreasing ionization energy 
B. Having no effect on ionization energy 
C. Increasing ionizationénérgy 
D. Increasing electronegativity : 
Q.28 What will be the shape ofa molecule which contains two sigma bond pairs and one 


lone pair? ETEA (2016) 
A. Linear B. V shape 
C. Tetragonal D, Triangular 

Q.29 A molecule which contains two lone pairs and two bond pairs of electrons in valence 
shell of central atom, geometrical shape of molecules will be ‘ETEA (2019) 
A. Tetrahedral ' B. Trigonal pyramidal 
c Tigre 4 aa D, Linear 

Q.30 Fe” will from the most ionic bond wit 
a B. SNA ETEA (2019) 
C. Pe D, F-| 

Q.31 Which of the following elements has lowest first ionization energy? ETEA (2019) 
A.N B, 
axe © D.B 
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Q.32 Which one of the following elements has the largest second ionization energy? 
ETEA (2019) 
A.O B.F 
C. Na D.N 
Q.33 Which equation relates to the fist ionization energy of bromine? 
ETEA (2019) 
A. Br, > Bry + lew B. Br, > Bry tle" 
l - " l - 
CS Biya — Br,) +le D. eae) — Br, +le 
Q.34 The bond angle in H2S is less than H20. It is due to 
ETEA (2019) 


A. Small size of oxygen atom 

B. Greater E N of oxygen atom 

C. Oxygen contain two lone pairs of electrons 

D. All of the above 

In the second period of elements, although oxygen lies next to nitrogen yet its 
ionization first energy is lower than that of nitrogen because? MDCAT (2019) 
A. In oxygen, there exists repulsion between pair of electrons, present in the same orbital of 


valence shell 
B. Oxygen is paramagnetic in character. 
C. Nuclear charge of oxygen is greater than nitrogen. 
D. Oxygen has higher electron affinity. 
Q.36 Nitrogen has the atomic mass of 7..Which of the following electronic configurations 
MDCAT (2019) 


is of a Nitrogen atom in ground state? 
A. 1s?,2s”,2px',2py',2pz' B) 1s” ,2s”,2py’,2pz' 
D. Is”,2s”,2px’,2pz’ 


C. Is?,2s’,2px”,2py’ 
Which of the following has the highest value of electronegativity? NMDCAT (2020) 


Q.35 


Q.37 
A. I B. Br 
Cel D. F 

Q.38 Which of the following hybrid orbital have maximum s-character? NMDCAT (2020) 
A. sp? B. sp? | 
C. sp D. dsp? 

Q.39 The first ionization energy is maximum for NMDCAT (2020) 
A. Na B. Mg 
C. Al D.K 
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Q.1 
Q.2 


Q.3 
Q.4 


Q.16 


Chomloal Honding 


TS er et a er - 


5) (Ge (men (0 — 
EXPLANATORY NOTES 
= | ) | 
| PANU L NEN A I | RY NOTE ) 
lonic sie deereases alony the pret hoa form hell (0 riphl, Mare over Os jypee af aye 
sive as compare to cations, So, order of tonie radius ia Nh OF Is Nal! 


Atomic radius decreases alonp the period due to Inereasing effective nucle Charge, 
A* >A > A>ATOA® 


. Q ; : cr 
atomicsive — shicldingefleet effective nuclear eharye 


Lbea 


It also depends on nature of orbital in this order 

s>pod>f 

lonization energy is directly related to the stibility of electronic confyuralions hieliuin has 
highest value in the table 

Down the group ionization cnergy decreases ( 
effect and atomic size. 
lonization energy is directly re 
has already complete octet, Group VITA has highest IT va 
Generally electron affinity increases [rom left todipht alonyethe period 
VIIA elements have highest values of I clectrom alfinitigs, 

Electron affinity is inversely to the stability of cleetronte comfiguration, 
lonie compound is formed between the two atoms when one of them has low ionization 
energy and other have high electron affinity. 
Metals of group IA and HA have low ionization energy means highly clectropositive 
character and great tendency to form@onic bond: 

Strength of ionic character depends upon jelcetroncgativily difference, Csf as greatest 
electronegativity difference of 3,3 and maximum ionic character of 92% 

Dative bond is formed when shared pait of clectrons is provided by only one atom, In 
case of OH" there is no donor accepter relationship. 

Hydronium ion has twogovalent bends and one dative bond. 


H 


yy 


lue to increasod mim ber Of shell, shielding 


ys ‘ ' ‘ ( 
lated to the stability of eleetronic configuration, na’, asp" 
luc amiony, all proups 
and the groups 


yi +(H” 907 
: Ny) v \, 

Hydronium Ion 
BFa- and NH,4* beth have 3 covalent bonds and | co-ordinate covalent bond in th 
structiF@mblence out of total 4 bonds | is co-ordinate covalent and each bond have 25 
cordinate covalent character. (Yage of dative bond = 1*100/4 = 25%) 


Electronegativity difference as an index to bond nature: 
The bond between two atoms is non-polar covalent if electronegativity difference 


cir 
Y, 


between them is zero or less than 0.5. 
The bond between two atoms is polar covalent if electronegativily difference between 


them is 0.5 to 1.6. 
The bond between two atoms is equally covalent and tonic if electronegativity difference is 1.7. 


The bond is ionic if E.N difference is greater than 1.7 
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Q.17 SQ2 is AB3(ABzL) type with 2 bond pairs and one lone pair 


Less than 120° 
Bent / angular, SO2 


Q.18 PCI; resembles NH3 molecule. Both P and N_ belong to group VA and have one lone pairs of 
electrons in these molecules. ) 
Q.19 BF; and AIH; are trigonal planar because each has three bond pairs only ABs; type 


Q.20 


| Arrangement 
a Molecular 


of electron Shape Examples 
‘ geometry 
pairs : 


CHg, SiCl, 
CCla, BFa- 
NH4*, SOx? 


Tetrahedral 


Trigonal 
pyramidal 


NHs3, NF3 
PH3 


Tetrahedral 4 


less then 109.8° 


B<A DB 
less then 109,5°] . 


Bent (or 
angular) 


H20, H2S 


Q.22\ CH, (109°) > 1,0 (104°) > NF, (102°) > H,S(92°) 
Q.23 ‘S03 is AB; type with three bond pairs only 


O 
Triangular planar 
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Q.24  Paramagnetic behaviour of oxygen is explained by MOT 


Q.25 a end overlapping of orbitals is axial overlapping and is linear which results in sigma 
nd, 


Q.26 _m-bonds are formed by parallel overlapping of un-hybrid orbitals 
Q.27. VBT does not explain valencies other than ground state. 
Q.28 Electronic Configuration of 17Cl Is?, 2s?, 2p°, 3s?, 3px, 3py, 3pz! 


Q.29 The process in which the orbitals of different energies and shape mix with each other to 
give equivalent hybrid orbitals is called hybridization 


Q.30 In NOs the central atom N is sp? hybridized. 
Q.31 Ground state configuration of 6C = Is’, 2s”, 2p!s, 2py!, 2p.” 
Q.32 Phosphorous can make up to five covalent bonds as in PCls, 
Q.33 %ionic character is directly related to electronegativity difference. 
Q.34 Dipole moment gives the information about: 

e % ionic character | 


e Bond angles 
e Geometry of the molecules 


Q.35 Generally, B.L < p character « atomic radius Po A 
» Ionic character 


Q.36 Atomic size of N < C. so BE of NEN = 941 kJ/mol and BE of C=C = 839 kJ/mol 


Bond energy «x ones 
atomic size 
Q.37 w=qxr, q=coulumb/r= meter 
The S.I unit of dipole moments mC | 
Q.38 CH3CI is a polar molecule and has non-zero dipole moment due to polarity between C 
and CI | 
H H 
i | 
Hibs C— Cl 
H I | 
Q.39.91420 is most polar in given options A electronegativity between H and O is higher among 
givemcases. H20 (py = 1.85D., CO (y= 0.12D., H2S (y= 0.95D. CHa (yu = 0.0D. 


Q.40° Bond length (BL)= rc + rc. 
fcr= BL - rc = 176.7 — 77 = 99.7pm 


Sc sees 
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Q.1 Cl has 3 lone pair and share one electron for the formation of covalent bond. 

Q.2 The structure of molecule indicates 3 bond pair and one lone pair so it must.be NH 

Q.3 Inthe molecule of NHs it has a lone pair and shares its lone pair with Hydrogen ton. 

Q.4 According to VSEPR lone pair occupies more space than bond pair so order of repulsion 
is I.p-l.p> b.p-l.p > b.p — b.p 

Q.5 BF; belongs to AB; type so it will have 120° bond angle 

Q.6  SiCla, NHy*, CH all belongs to AB, type with no lone pair so it will have 109.5° bond 
angle 

Q.7  _XeO3 belongs to AB3E system so it will have trigonal pyramidal geometry. 


Q.8 NF3,MnO4,CHs , NH4 all the given species have sp’ hybridization that’s why they will 
have non planar geometry. 


Q.9 CO2and BeF2 both have ABz2 type and linear geometry. . 
Q.10 Ammonia belongs to AB3E type.It has trigonal pyramidal geometry. 
Q.11 Nitrogen molecule is a triple bondedimolecule it has one sigma and 2 pi bonds. 


Q.12 Head on overlap always produces sigma bond while sidewise overlap produces pi bond. 


Q.13 s orbital and hybrid orbital always,forms)sigma bond while p can form both sigma and pi 
bond. When it overlaps sidewise p will form pi bond. 


Q.14 Unhybrid and hybrid orbitals are/always present perpendicular to one another so bond 
angle will be 90° 


Q.15 Ethene moleculehas total 5 sigma bonds (4 C-H , | C-C) while one pi bond. 


Q.16 Ethene molecule has total 5 sigma bonds (4 C-H , | C-C) while one pi bond. It has 
maximum number of bonds as compared to others that’s why it will have maximum 
number of shared electrons. 


Q.17 In MethaneCarbomatom is forming 4 Covalent bonds, for that reason it has coordination 
number 4/so its hybridization will be sp’ 


Q.18 sea Ammonia forms ammonium ion its bond angle will be changed from 107. 5° to 


Q.19 \BFxhas no lone pairs on central atom for that 
reason it has z and is 
non-polar molecule. ero dipole moment 


Q.20 | BF; has no lone pairs on central atom for th ; 
at reason 1 i iS 
non-polar molecule. t has zero dipole moment and 


Q.:21 CO molecule has Coordinate covalent bond. -C==0 


Q.22  BF3 has no lone pairs on central atom for tha 
non-polar molecule. 


ee oe ee 
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Q.23 


Q.42 


Ionization energy is the amount of energy require 


Electro negativity difference as an index to bond nature: 

The bond between two atoms is non-polar covalent if electronegativity difference 
between them is zero or less than 0.5. 

The bond between two atoms is polar covalent if clectronegativity difference between 
them is 0.5 to 1.6. 

The bond between two atoms is equally covalent and ionic if electronegativity difference’is.l.7. 
The bond is ionic if E.N difference is greater than 1.7 

lonization energy of Hydrogen atom is 1313.31 kj/mol 

lonization energy is inversely proportional to ease of removal of electron. If I.E is low it 


can easily lose the electron. 
Electron affinity is the amount of energy released when an electron is added in gaseous 


atom. 
Down the group ionization energy d 


effect and atomic size. 
PCI; resembles NH3 molecule. Both P and N belong to group VA and have one lone pairs of 
electrons in these molecules they have trigonal pyramidal geometry. 

(AB2E2) type with two lone pairs and two bond pairs. Its shape isbent,or angular. 

Metallic cation combines with most Electronegative atom like PF’ to form most ionic 


bond. 
Order of Ionization energy is given N> O> C>B 
Na after losing one electron gains’ the configuration, of noble gas. Now to remove second 


electron from noble gas configuration requires greater amount of energy. 
d to remove electron from gaseous 


ecreases due to increase in numberof shell, shielding 


isolated atom to form a gaseous cation. . 
Electronegativity of O is more. than S. Electronegtivity of central atom is directly 


proportional to bond angle, thatds why H2Svhas 92° while H20 has 104.5° 

Nitrogen has 2s? 2p*. valence hell configuration while Oxygen has 2s” 2p* valence shell 
configuration. As Nitrogen has more stable valence shell configuration that is why to 
remove electron from nittogen(is difficult that is why nitrogen has high lonization energy. 
Xe03 belongs to AB3Exsystem so it will have trigonal pyramidal geometry. 

In methane carbon atom is:forming 4 covalent bonds, for that reason it has coordination 

number 4 so its hybridization will be sp” 

Ground state configutation of 7N = Is, 2s”, 2p'x, 2py!, 2pz! 

NF3, MnO,’, CHa, NHag*all the given species have sp’ hybridizati 
have nongplanar geometry. 

Order of electronegativity is F> Cl> Br> I 

a characterin different hybridization is given 

sp’ has 25% s character 

sphas 33.3% s character 


z has 50% s character 
g has most stable electronic configuration that’s why it has highest ionization energy 


on that’s why they will 
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Q.1 Which of the following represent elements in order of decreasing atomic size? 
ASC, Be B. Li, Be, B 
C5); 51 D. Be, Mg, Ca 


Q.2. Which of the following will remain constant along the period 
A. Atomic size B. Atomic number 


C. Shell number D. Ionization energy 
Q.3 The correct order of atomic radii is 
A.F<K<Na<Li B. F<Li<Na<K 
C. Li<Na<K<F D. Na<K <Li<F 
Q.4 Increase in atomic size down the group isdue to 
A. Addition of shells B. Shielding effect 
C. Inert pair effect D. Both A. and B. 
Q.5 Atomic radius of fluorine is only larger than in its period 
A. Li B.O « 
CN D. Ne 
Q.6 Which one of the following is smallest in size? 
A. Na* B. 07 
C.F D)N= 
Q.7 Consider the iso-electronic species, K*,S*,CI- and Ca**, the radii of the ion decrease as 
A. Cae Cre Ss" a .. Reger” > Ca2* > S2- 
C.Cr>KT>S> > Ca** D, S?- > Cl > Kt > Ca** 
Q.8 The radius of fluorine atom is 72pm and thatof the fluoride ion (F) is 
A. 72pm . B. 44pm 
C. 133pm » D.36pm 
Q.9 One of the following species is iso-electronic with Ca2*. Which is that 
A. Sr* B. Na 
C. Ar D. Mg?* 
Q.10 The radii of H, H* and H arein the order of 
A. H*>H>H- B.H>H'>Ht* 
C.H->H>H@y D.H>Ht>H 


Q.11 The ionization energy of an element is 

A. The enefgy released when an electron is added to an atom of the element 

B. The same as the electron affinity of element 

C. Equal in magnitude but of opposite sign to the electron affinity of the element 

D. The energy required to remove the outermost electron of an atom of the element 
Q.12 The I* ionization energy of metal is lower and 2" ionization energy is very high, it 

indicate that group number is 

A.JA | B. IA 

C. IMA D.IVA 


13 The greater 1" ionizati ; . ; ; 
Q a 3 naan : ionization energy would be associated with which of the following 


A, |’ 2s? 2p® 3s! B. Is? 2s? 2p? 

EP vitick sacer cs D. 152s 

: ich one of the following series is arr i i : 
A. The first ionization energies of: Over rliae ene 
B. The radii of: H"ion, H atom, H* ion a 
C. The electro negativities of: Chlorine. Brom} 
age A . » Orom 

D. The boiling points of: Iodine, Bromine, Cie S 
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g.15 In the periodic table, the ionization energy of elements decreases from top to bottom 
because of 
A, Increase In atomic size B. Decrease in electronegativity 
C. Decrease in shielding effect D. Increase in density 


In the following, the element with the highest ionization energy is 


Q.16 
A. [Ne] 3873p! B. [Ne] 35° 3p" 
C. [Ne] 3s- 3p” D. [Ne] 3823p" 
Q.17 The unit of ionization energy is 
tr B. Calorie 
Cc. KJ/mol D KI 
Q.18 Which of the following is NOT true about electronegativity 
A. Metal has EN value less than 2 B. It has no unit 
C. With increase in O.S, EN decreases D. It determines the polarity of molecule 
Q.19 The power of an atom to attract shared pair of electrons towards itself in‘a molecule 


is called 
A. Electron Affinity 
C. Ionization Potential 
Q.20 Which one of the following elements 
A.N B. Br 
C.O D.C 
Q.21 Which of the following periodic properties has no unit 
A. Electron Affinity B. Electronegativity 
C. Ionization Potential D. Hydration Energy 
Q.22 Which statement is correct 
A. Loss of valence electron may lead to/loss of valence shell 
B. Radius of isoelectronic ions decreases left to right in 3™ period 
C. Anionic radius increase with magnitude of negative charge 


B. Electronegativity 
D. Hydration Energy 
has greater electronegativity value 


D. All of these 
Q.23 Which of the following element has greater negative first electron affinity (EA1) 
A.C ) B. Li 
C. B y , D. Be 
Q.24 Which of the following group of elements have positive 1* electron affinity 
AJA B. VIA 
C. IIA D. VIIA 
Q.25 ig of the following halogens has comparatively smaller first electron affinity 
. B. I 
C. Br pm. Ci 
Q.26 oa pointsof group IIA elements are considerably higher than those of group 
elements because 
A. Size of IIA is greater than IA B. LE of IIA is higher than IA 
027 Be of ITA is less than IA D. IIA provide more binding electron 
. are melting point among these four elements is of 
; B. Ca 
Q.28 ae D. Sr 
. highest melting point among these elements is of 
A. Nitrogen B. Fluorine 
kets . Neon 
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Q.29 Generally the melting point decreases from VA to VIII A along the period but With 
exception of 


A. Phosphorous B. Chlorine 
C. Sulphur D. Argon 
Q.30 Among the given elements of period 3, the highest value of melting point is Obseryeg 
in case of 
A. Mg B. Si 
C. Al D.P 
Q.31 Correct order of melting point of group II A elements 
A. Be > Mg > Ca B. Ca >Be > Mg 
C. Mg > Be > Ca D. Be > Ca> Mg 
Q.32 In which group melting and boiling point decreases down the Broun 
A. IA B. VIIA 
C. VIIA D. VA 
Q.33. The element which has boiling point less than 0°C is 
A. Beryllium B. Carbon 
C. Boron D. Nitrogen | 


Q.34 Which of the following is incorrect information 
A. Metals have free electrons in the valence shell 
B. Electrical conductivity of metals increases with the increase of temperature 
C. Metalloids are poor conductors of electricity 
D. Non-metals have atomic conductancewsually less than 10-'° ohm! 
Q.35 Which of the following group of elements have extra ordinary high value. of 
electrical conductivity 


A. ITA B. IB 
C. IIA D. VIHA 

Q.36 Which one of the following alkali metals forms only normal oxide when it reacts 
with O2 
A. Lithium B. Sodium 
C. Potassium D. Rubidium 

Q.37 The elements of group I-A react violently with water and make the solution 
A. Neutral _  B. Amphoteric 
C. Acidic _D. Alkaline 

Q.38 What is the nature ofreaction Li,O + H,O —-> 2LiOH, 
A. Decomposition B. Acid-base 
C. Redox D. All of these 

Q.39 Whichof.the following metal can form peroxide with Oxygen 
A. Ba B. Li 

“i m epee D. All of these 

Q. one of the following doesn’t react with ari even at red hot temperature 

@e D. Ba 
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Q.4 


Q.6 


Q.7 
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PAST PAPER QUESTIONS 
Energy required to remove an electron from gaseous neutral ators in ADCAST (2416) 
A. Electron affinity B. Lattice energy 
C. Ionization energy 1). Crystal energy 
The elements for which the value of ionization energy is low can WIDCAT (2994) 
A. Gain electrons readily C. Lose electron less readily 
B. Gain electrons with difficulty LD. Lose electron readily 


The diagram below is a plot of melting points of elements of second periad agamest 
their atomic numbers. Lithium and fluorine are placed at the extneme ends o&f the 


plot. On the basis of melting points where would you place carbu@l among the erapty 


slots on the plot? MDCAS (2011) 
Oo 
| 
Atomic Sark—e—9 
A. B.4 
C.2 D.3 
MDCAT (2612) 


Which one remains same along a period? 
A. Atomic radius 

C. Melting point 

More the ionization energy of an element 
A. More the electro positivity 


C. More the reducing power 
Along a period, atomicradius decreases. This gradual decrease in radius is due to: 
MDCAT (2013) 


B. Number of shells (orbits) 
DoElectrical conductivity 
MDCAT (2012) 
B. Less the metallic character 
D. Bigger the atomic radius 


A. Increase in number of shells 

B. Increase in number of protons in the nucleus 

C. Melting and boiling pgints first decrease then increase 

D. Melting andwboiling points first increase then decrease 

What is the trendof melting and boiling points of the elements of short periods as 


we move fromeleft to right in a periodic table? MDCAT (2013) 
A. Meltingand boiling points decrease gradually 
B. Melting and boiling points first decrease then increase 
C. Melting and boiling points increase gradually 
D. Melting and boiling points first increase then decrease 
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Q8 


Q9 | 


Q.10 
Q.11 


Q.12 


Q.13 


The trends in melting points of the elements of 3™ period are depicted in figure below 
MDCAT (2014) 


Atomic Number 
The sharp decreases observed from ‘Si’ to ‘P’ is due to 
A. Decrease in atomic radius from ‘Si’ to ‘P’ 
B. Change in bonding and structure of two elements 
C. Different densities of two elements 
D. Increase in electron density from ‘Si’ to ‘P’ 
Arrange the following elements according to the trends of ionization energies C, N, 


Ne, B MDCAT (2014) 
A.Ne<N<C<B B.B<C<N <Ne 
C.B<N<C<Ne D. Ne<B<aCA<N 
Keeping in view the size of atoms, which order is correct? MDCAT (2015) 
A.N>C B. Ar > Cl 
C.P>Si D. Li> Be 
Which one of the following will havethe smallest radius? MDCAT (2015) 
A. Al*? B. Mg”? 
a” D. Na*! 
The ionic radius of fluoride ion is: MDCAT (2016) 
A. 72 pm B. 136 pm 
C. 95 pm D. 157 pm 
“Actual value of ionic radius of fluoride ion is 133 pm”. 7 
Following graph shows a physical property along the period 3 elements. 
Which physical property is MDCAT (2017) 
E 0.15 7 
[ant 
Bo 
& 


11 12131415 16 
Na MgAISi P § 


A»Electron affinity Atomic Number 


B. Non-metallic character 
C. Atomic radius 


D. Melting point up to group IVA 
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mere seen 


consecutive atomle numbers. Which element is silicon? MDCAT (2017) 
4 1500 = : 
5 
1000 
oF 
3) 
= S00 
Atomic Number 
A.A ‘ 
CB D, D 
MDCAT (2017) 


lonic radius along the period decreases due to: 

A, Addition of a new shell B. High lonization energy 

C, Increase in nuclear charge D. Decrease in nuclear charge 

Q.16 Down the group acid-base behavior of metallic oxides of group 2 elements changes 
MDCAT (2018) 


to 
A. More basic B. No change 
C, Less basic D. More acidic 


In period 2 and period 3 maximum melting point shown by elements MDCAT (2018) - 


Q.15 


Q.17 
A. Lithium and sodium B. Carbon and silicon 
C, Neon and argon D. Nitrogen and,phosphorous 
Q.18 The following sketch show the variation in a physical property of third period 


clements against their number: 


OT P12 131415161718 


What physical property is plotted in this sketch? MDCAT (2018) 
A. lonic radius B. Melting point 
C, lonization energy D. Atomic radius 

MDCAT (2010) 


Q.19 The strongest acid‘among the following is: 
A, HF B. HBr 


C.HC] D. HI 

Q.20 Whenhe elementsjof group 2A are exposed to air, they quickly become coated with 
layer of oxide. What is the purpose of this oxide layer MDCAT (2011) 
A, The oxide layer exposes the metal to atmospheric attack 
B, The oxide layer increases the reactivity of metal 
C.The\oxide layer protects the metal from further attack 
D. No layer forms 


a 
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Q.21 Alkaline earth metal hydroxides decompose on heating. Which of the following 


reactions is a correct representation of this decomposition? MDCAT (2012) 
A. M(OH)xs)_ ——> MQ) + H20 B. 2MOHs) —> 2MOw) + H2(g) 
C. MOH») ——> M20) + H20 D. 4MOH) ——> 4M) + H20.9 + Ors) 
Q.22 Melting points of group II-A elements are higher than those of group I-A because: 
MDCAT (2016) 
A. Atoms of II-A elements have smaller size 
B. II-A elements are more reactive 
C. Atoms of II-A elements provide two binding electrons 
D. I-A elements have smaller atomic radius 
Q.23 Among the following, which one is least reactive metal: MDCAT (2017) 
A. Mg B. Na 
C. Ca D. Be 
Q.24 Melting point of Na & Mg decreases down the group due to: MDCAT (2017) 
A. Strong electronegativity B. Incrementsin size 
C. Strong attractive forces D. High lonizationenergy 


“This is actual question given in MDCAT but statement of this question should be 
“Melting point of Na & Mg “GROUP”decreases down the group due to” 


Q.25 Which element has the highest electron affinity among halogens? SET (2019) 
A.F B. | 
Ca D. Br 
Q.26 Which one of the following properties decreases across the third period of elements in the 
periodic table? SET (2019) 
A. Electronegatively B. Ability to act as reducing agent 
C. Ionization energy D. Melting and boiling points 
Q.27. In the 3 period of the periodic table which of following property is decreasing 
consistently? SET (2019) 
A. Electrical conductivity B. Ionization energy 
C. Melting point D. Atomic radius 


Q.28 In the third period of elements, there lies element “X” which is metallic in nature 
and it can reduce chlorine gas rapidly. To which group of elements does “X” 


belong? : (SET 2019) 
A. IIA B. VIIA 
C.IVA D.IA 

Q.29 The hydration energy of Mg”* is less than NUMS (2019) 
A. Na’! B. Ca?* 
oy D. At 

Q.30 Which alkaline earth metal makes peroxides? NUMS (2019) 
A. Ba B. Be 

Si < ‘ | D. Ca 

ithium reacts with air to form 

A. LizO B. Li3N “a 
C. Li202 + Li2CO3 D. Both A and B 
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Q.32 How many elements are th i j 
rae ere in the 3 — of periodic table? ETEA (2019) 
C. 32 D. a 
W = oe “ bd ° ‘ 

Q.33 7 paneer of “K” contain more oxygen than is normal oxide? ETEA (2019) 

. B. Super oxid 

C. a contain equal quantity D. Rar eine above 

Q.34 Modern periodic table is arranged in ascendin 

g order of? MDCAT (2019 

A. Atomic mass B. Mass number 
C. Nucleon number D, Proton number 


Q.35 


Q.36 


Q37 


Q.38 


Q39 


Ionization energy decrease down the group from top to bottom dueto: MDCAT (2019) 
A. Decrease in atomic size 

B. Increase in atomic mass 

C. Increase in shielding effect of the intervening electrons ‘ 


D. Increase in proton number 


Oxidation number of particular element can be directly or indirectly inferred from 
its: MDCAT (2019) 


A. Physical state B. Group number 
C. Atomic size D. Atomic mass 


Potassium, Rubidium, Cesium reacts with oxygen to form which types of oxides? 
NMDCAT (2020) 


B. Superoxide 


A. Peroxide 
C. Suboxide D. Normal oxide 
Magnesium reacts with nitrogen to form NMDCAT (2020) 
A. Mg2N2 B. Mg3N2 
C.MgN2 D»MgN 
i NMDCAT (2020) 


Densities of alkali metals are low due to 
A. Weak intermolecular forces 
C. Smaller size 


B. Large atomic volume- 
D. ns! configuration 
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Atomic size decreases from left to right in period due to increase in effective nuclear 


us 
. charge so from Lito B atomic size decreases 
Q.2 Shell no and shielding effect remain constant along period because, 
Period No. = Shell No. 
Shielding effect < No. of shell 
Q3  Fison the extreme right side of periodic table so has smallest size while J i, Na and % are 


alkali metals having large size. Their size increases down the group 80 Correct order of 
atomic size is F< Li< Na<K 

Q.4 Atomic size increases down the group due to 

(i) Increase in no. of shell 

(ii) Increase in shielding effect 


(iii)Decrease in effective nuclear charge 
Atomic size decreases from left to right in period due,to increase in effective nuclear 


charge (Ze) so correct order of atomic size is Li® Np> O > F > Ne 
ae eee: 
Magnitude of + ve charge on cation’ 


Q5 


Q.6 lonic radius « 


lonic radius oc Magnitude of —ve charge On anion 
So, order of ionic radius is N° >O7 > F >Na™! 
f __» If number of shells are constant. 


Q.7_ Ionic radius o¢ ——_———____>~————______ 
Magnitude of + ve charge on cation 


lonic radius oc magnitude of-ve charge‘on anion 
So, order of ionic radius is S$? > Cij> K*'>Ca*? 

Q.8 Negative ions have larger radius than the parent neutral atom 

Q.9 Atomic No =No. of electrons 
29Ca = 20 electrons; 
Ca**=20 -2= 18 electrons 
izAr = 18 electrons 

Q.10 Cationic radius > Atomic radius > Anionic radius 

Q.11. The ionization energy of an element is the energy required to remove the outermost 
electron of an isolated gaseous atom of the element. 

Q.12 If there ig large gap between 1* and 2" ionization energy (I.E). It contains one valence 
electron and it belongs to IA group. 

Q.13 ds, 2s, 2p° has highest I.E due to its complete octet (noble gas) 
It is configuration of noble gas (stable configuration) so it has very high I" LE, 

Q.14 lonization energy increases from left to right in period due to increase in effective nuclear 
Charge (Zep) so order of ionization energy is sO < 9F < ioNe 
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Q.15__lonization energy decreases from top to bottom in group due to 
(i) Increase in atomic size 
(ii) Increase in shielding effect 
(iii) Decrease in effective nuclear charge (Zen) 
Q.16  io[Ne] 3s’, 3p’ has highest I.E due to extra stability of half filled p-subshell (group V) 
This element has half filled (stable) p-orbital. So, 
stability of orbital oc ionization energy 
Q.17 Unit of Ionization energy is kJ/mol or ev/mol. 
Q.18 With the increase of OS of elements, EN increases as it is observed along the period. 
Q.19 The power of an atom to attract shared pair of electrons towards itself in a molecule is 
called electronegativity. 
Q.20 The decreasing order of electronegativity of some important elements is 
F>O>N>CI>Br>1>S>C>H=P 
Q.21  Electronegativity is comparative value and has no unit« 
Q.22 All given statements about atomic radii are correct 
Q.23 Electron affinity generally increase along the period from left to right. 
Be<Li<B<C 
Q.24 Group-lIA elements have lower values of E.A due to their stable electronic configuration. 
Q.25 Electron affinity decreases down the group..The correct for the halogens is 
Cl>Br>F>I1 
Q.26 Melting / boiling point of metals (lA,& IIA)depends on 
(1) No. of binding electrons 
(i1) Metallic structure 
Binding energy « no. of binding electrons 
Binding energy «x melting and boiling point 
Group (IIA) provide two electrons per atom for binding so have highest melting and 
boiling point than JA) 
Q.27 Generally, in¢group,(I1A), melting point decreases down the group so order of melting 
point Be >Ca>Sr> Ba> Mg 
Abnormally, Mg has lowest melting point because of its hexagonal structure. It contains 
empty spaces so, less binding energy and less melting point 
Q.28 London dispersion forces « Size x polarizability 
LDF « «melting point 
Among given options, nitrogen has large size, large polarizability and large LDF and 
high melting point, 
Q.29 London dispersion forces « Size « polarizability 
Sulphur exist in Ss form while Phosphorous exist in Py, 
high melting point than phosphorous 
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Due to larger size Sulphur has 
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Q.33 


Q.34 


Q.35 
Q.36 


Q.37 


Q.38 


Q.39 


Q.40 
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In 3% period, Si has highest melting point because in its crystal it provides four electron 
per atom for binding, so high binding energy and highest melting point 
In IA and IA group, melting point decreases due to increases in size, less binding energy. 
IIA group has exceptional order Be > Ca > Sr > Ba > Mg 
In IA and Il A group, melting point decreases down the group due to 
(i) Increase in size 
(ii) Decreases in binding energy 
N> exist as independent individual non-polar small molecule so has least inter — molecular 
forces (IMF) and lowest boiling point (boiling point of N2= =—196°C. 
Size « Polarizability « London Dispersion Forces 
London Dispersion Forces « boiling point 
While others have giant structure, high binding energy and high»boilingypoint” - 
Electrical conductivity decreases due to increase in temperature \because bumping of 
electron increases which results in hindrance in flow of electrons. 
I-B elements are coinage metals (Cu, Au, Ag) and have high conductivity. 
Only Lithium burns in air to form normal oxide, while sodium forms peroxide and other 
alkali metals form superoxides.Li2zO(white solid). 
Li+O2 ——>Liz0 (Lithium oxide) 
Group 1-A elements react violently withawater and make the solution alkaline . 
Na + 2H20 ——>2Na0OH + Ho 
Li,O + H,O ——> 2Li0OH,,, 
It is decomposition reaction, acid-base reaction and also redox reactions. 
Only Ba from group ITA camform peroxide at high temperature 
Ba +O, —22%°C_» Bas (Barium peroxide) 
Beryllium does not react with water even at red hot temperature due to the formation of 


protective oxide layer on the surface. 
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(PAST PAPER QUESTIONS) : . ~~ 
Q.1 According to definition the minimum amount of energy required to remove the outermost 


Shell electron from an isolated gaseous atom to form an isolated gaseous ton is called 


Topic-11 


ionization energy. 
Q.2 As ionization means loss of electrons, so low IE means electron are lost casily. 
Q.3. As we move across the period (left to right) the melting point increase upto group IVA 
and decreases after that, since C is at the top of Group IV A, So(@ywould be placed at slot 


3 in the given plot. ; ; 
Q.4 The physical properties of elements change from left 4o right in the period, but the 


number of shell remains same in a particular period. . 
Q.5 As ionization energy is index of metallic character, so jit is inversely proportional to 


metallic character. 

Q.6 Nuclear charge is number of protons, and as electrons are added in same shell across the 
period, the effective nuclear charge increase which results in decrease of atomic radius. 

Q.7__ As melting and boiling points of elements depend on number of valence electrons and 
structure, so in a period (across) it first increase upto group IVA and then decreases. 

Q.8 The sharp decrease observed is due to’number of valence electrons which is 4 for Silicon 
and the structure of Silicon which is macromolecule (tetrahedral arrangement). 

Q.9 The ionization energy of elements increases across the period, so elements with less 
atomic number have lowerdE in the period (no exceptional element is given in option). 

Q.10 The atomic size decreases across period and increases down the group so Li with atomic 
number 3 is larger then Be with atomic number 4. 

Q.11 The metals after losing electron form a cation with smaller radius, the cationic radius is 
inversely proportional to the magnitude of positive charge, so Si*4 (hypothetical ion) 
would have smallest radius. 

Q.12 Fluorine anon-metal after gaining an electron would form a negative ion (anion), and it 
results in increase of,radius due to decrease in effective nuclear charge. So, following the 
values from text it is-noted that actual size of F-atom is 72pm and on formation of 
Fluoride ion it is increased to 136pm. 

Q.13 Physicalyproperties such as IE, EA and EN increase across the period but atomic radius 
decrease for the same. The graph shows a decreasing trend (which is atomic radius) 

Q.14 The sharp peak observed is due to number of valence electrons which is 4 for Silicon and 
the structure of Silicon which is macromolecule (tetrahedral arrangement) 

Q:15° Along the period, the electrons are added in the same shell, however the nuclear charge 
(number of protons) also increase which results in net increase in effective nuclear charge 


and therefore the atomic radius decrease. 
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Q.16 As we sidan down the group, ionization energy decrease and thus metallic character 
increase, as a result the basic character is enhanced for metallic oxides of group 2A. 

Q17 As we MOVE BCross the period, the melting and boiling points increase up to group IVA 
therefore C in period 2 and Si in period 3 have maximum melting point, | 

Q.18 Physical properties such as IE, EA and EN increase across the period but atomic radius 
decrease for the same. However, the melting point increases upto group IVA but falls 
later on. 

Q.19 HI is the strongest reducing acid, as it has least bond energy, The decreasing order of 

acidic strength of halogen acids is HI + HBr > HCl > HF 

Group 2A elements are less reactive as on exposure to atmospheric oxygen they form a 

layer of oxide which protects them from further reaction and attack. 

The alkaline earth metal hydroxides have general formula of M(O}a, 

decomposition from respective metal oxide and water, 

Forexample: Mg(OH)a0) ——> Mg0Oo) + H201 

As melting point depends on number of binding electrons, 

number of binding electrons increase upto group IV A 

Q.23 The reactivity of metals is inversely related to IE, there 
one with smallest radii and maximum IE ie, Be here. 

Q.24 As we move down the group the size increases, incase of metals increase in size causes 
lowering of melting point. 

Q.25 Among halogens the EA ji 


valence electrons F has lesser EA. 
0.26 As oxidation state number increases across the period, the reducing power decreases 


0.27 Across the period the size of the atom decreases gradually. 

Q.28 The reducing power of metals is high in start of any period, so group I A is best. 
Q.29 The hydration energy is directly rdlated to charge and inversely to size 

9.30 In Group I-A down the group reactivity increases and thus Ba can form peroxide 
0.31 Li reacts with oxygen of air and as well.as nitrogen to form oxide and nitride. 
0.32 Since period 3 is short period, inhas 8 elements 
0.33 Superoxide of potassium has formula KO2, which has more oxygen than K2O and K202 
0.34 Modem Periodic table isarranged according to increasing number of protons called 


atomic number. 
0.35 One of the main factors that is responsible for the decrease in IE value is the shielding 


effect by intervening electrons of inner shell. 
236 Oxidation number is apparent charge which may be 
63) oxidation number is therefore can be inferred from group nu 
5 reattivityMinereases down the group, the ability of meta 
038 ai m superoxide, So kK, Rb and Cs can form superoxide easily. 
en maghesium is heated at high temperature, it forms MgO along with nitride having 
Ox formula Mg3N2 
27 KS density is defined as ratio of mass to yolume, therefore as volume increase density 
decreases. According to periodic table group I-A is placed at the beginning of each 
period, wo they have Jarge atomic volume hence low density. 


a 


Q.20 
which@n thermal 


Q.21 


Q.22 %»across the period the 


fore the least reactive metal is the 


s highest for Cl, whereas due to small size and repulsion by 


equal to valency. The valency or 


mber. 
Is of group I-A increases to 


Q.2 


Q3 


Q.4 


Q.6 


Q.7 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Which one possesses maximum number of eS electrons 


A. Mn? B. Fe™ 

C. Cu** D. Both A. and B. 

The location of transition elements is in between 

A. Lanthanides and actinides B. s and p block elements 

C. Chalcogens and halogens D. d and f block elements 

The correct electronic configuration of *Cr° is . 

A. [Ar] 3d*4s7 B. [Ar] 34°45" 

C. [Ar] 3d*4s° D. [Ar] 3d°4s° 

Which ‘aia of elements has abnormal electronic configuration 

A. TV B. Cr, Cu 

C. Cr, Mn D. Ni, Co 

The general electronic configuration of 3d series of transition elements is 
A. [Ar](n—1)d'-ns!* B. [Ad @-1)d° as 

C. [Ar] (m-1)d'“ns'* D. fAr} (n-2)d's* 

Which of the following is a typical transition metal? 

A. Sc BY 

C.Cd D»Co 

Correct electronic configuration of Mn 

A. [Ar] 3°45" B. fAr] 30°47 

C. [Ar] 3d4s* D. fAr] 30°45? 

Which of the followings has a‘complete d*subshell in atomic as well as cationic state 
A. Sc B. Mn 

C. Ti D. Zn 

The element which gains electronic configuration of a noble gas at +3 oxidation state 
A.V B. Ti 

C. Se D.C 

At which oxidation state Cu achieves electronic configuration of Zn~> 
A.0 B. +2 

C..41 D. +3 

Zinc does not show variable oxidation state, because 

A. Its d-subshell is incomplete B. Its d-subshell is complete 

C. It is relatively soft metal D. It has two electrons in outermost shel! 
Which complex shows zero oxidation state of the transition metal 

A. [Fe(CO)s] B. K2[Fe(CN)s] 

Cy K3[Fe(CN 6] D. [Cu(NH3)s]SOs 

The oxidation state of transition elements is usually 

A, Variable B. Single 

C. Constant D. Infinite 


The oxidation number of central metal atom in [Ni(CO)s] is 
B.4 


A.0 


2 D.6 
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g.i5 In complex compounds, the oxidation number is written in 
A. English B, Greek 
C. Roman number DD, Latin 
Q.16 The oxidation number of Mn in [MnQu]? is 
"AAT B. -7 
C. +6 1D. «6 
Q.17 The highest oxidation state of manganese is 
A.+7 13, ~7 
C. +6 D, +4 
Q.18 Which two pairs show same oxidation state of iron 
A. Fe203, FeO B. FeCh, PeSOu 
C. K,[ Fe(CN), ]K,[ Fe(CN), ] D. Fe, (SO,), Fe,O, 
Q.19 Which of the following shows only +2 oxidation state 
A. Sc B. Zn 
C. Cu D. Co 
Q.20 Which electronic configuration can have possibility of y oxidation state 
A. [Ar]3d5, 4s? B. [Ar]3d°, 48 
C. {Ar]3d9, 4s! D. [Ar]3d!, 4s? 
Q.21 Which has same charge on central metal atom as the co-ordination sphere 
A. K,[Fe(CN), | B. [ Co(NO,), (NIT), | 
C. [Cu(NH,), |SO, DafMnCl, |i" 
Q.22. Which transition metals serves as catalyst for oxidation of alkanes 
A. Zn 8, Cu : 
C. Hg Db. As 
Q.23 Catalyst used for ammonia synthesis is 
A.Cu B. Co 
C. Zn D. Fe 
0.24 TiCk is used as catalyst for manufacture of 
A. Sulphuric acid B. Plastics 
C. Ethanol! D. Tetraethy! lead 
Q.25 Which of the following compound is expected to be colored 
A. Ag2SO« B. ZnCl2 
nas set? D. CuF2 
“6 The colour of transition metal complexes is due to: 
A. d-d transitions ofielectrons B, Paramagnetic nature of transition elements 
0.27 C. lonization D, Loss of s-electrons 
ey of the following transition metal forms colourless compounds 
_ B. Cr 
C.Cu : 
Q.28 Sc h P D. Zn 
as 3d° configuration, its colour will be 
oe B, Purple 
Q.29 "Blue D, Green 
Number of electrons involved in d-d transition of [Ti(H,O )]|” 
A.} we /. 
B, 3 


2 D.4 
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Q.30 


Q.31 


Q.32 


| Q.33 
Q.34 
Q.35 
Q36 
Q.37 
Q.38 
Q.39 


Q.40 
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Ti? shows minimum absorption (maximum transmittance) at ____ P a 
wavelength 
A. Yellow, Green B. Red, Yellow 

C. Blue, Green D. Red, Blue 

d-d transition cannot be shows by 

A. Cut! B. Sc*? 

C. Zn*? D. All of the above 

The algebraic sum of the charges present on the central atom ion andsthe tot, 


charge on the ligands is called 


A. Coordination number B. Coordination sphere 

C. Oxidation number D. Charge on coordination sphere 
While assigning the name of a complex compounds, the correct order is 
A. Cation, Coordination Sphere, Anion B. Coordination Sphere, Cation, Anion 
C. Cation, Anion, Coordination Sphere D. Anion, CoordinationSphere, Cation 
The ability of transition elements to form complexesds dueto: 

A. Small size of metal ion B. Highly charged metal ion 

C. Availability of empty d orbitals D. All of these 

When K.[Fe(CN)<] is dissolved in a solution of salt, then it produces 

A. Simple ions only B. Complex ions only 

C. Complex ions and simple ions D. Weak acid HCN 

During the formation of complex compound the Ligands bind with central metal ion /atom by 
A. Covalent bonds B) Co-ordinate covalent bond 

C. Ionic bonds D. All of these 

Which one complex is more stable 

A. [Cu(H20).]** B. [Pt(C204)2] 

C. [CuCl]> D. All have same stability 

What is the nature of co-ordination sphere 

A. Aninoic in nature B. Neutral in nature 

C. Cationic in nature D. All are possible 

The geometry of [Fe(CO)s] is 

A. Pyramidal B. Square planar 

C. Octahedral D. Bi pyramidal 


When light is exposed to transition element, then electrons jump from lower 
orbitals to higher orbitals in | 


A. Orbitals of s-subshel! B. Orbitals of d-subshell 
C. Orbitals of p-subshell D. Both A. and B. 
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PAST PAPER QUESTION 


wramugnedic character of substances is due to the 
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presence of 
MDCAT (2010,2011) 


QI They 


A, Vond pairs of electrons 

(i, Lone pairs of electron 

el Unpaired electrons in the atom or molecule 
1. Paired etectrons in the valence shell of atoms 


Which pair of transition elements shows abnormal electronic configuration? 
MDCAT (2012) 


A, Scand 71 B, Zn and Cu 
Cc, Cuand Se 1). Cu and Cr 
Electronic configu ration of manganese (Mn) is MDCAM1\(2014) 


().3 
ee es: 3d 4s 
cman tL TATA (te] 8 Moan OT 
= ____ 9d _ —— As s 
co mn(an TEAL Tete TEA] |. o(An SATU TOE 


MDCAT (2015) 


Q2 


0.4 Electronic configuration of Gold [Au,,| is 
B. [Xe] 4f', 5d", 68” 


D. [xc]4f*,5dl8,. 68° 


c configuration shown by chromium and co 


A. [xe]4f'*,5d!", 65" 
c [xc ]4f'’.5d"",65° 
Q.5 The anomalous electroni 
series of elements is duc to: 
A. Colour of ions of these metals 
B. Variable oxidation states of metals 
C. Stability associated with this configuration 
D. Complex formation tendency of metals 
Q4 Which clement of 3-4 series of periodic table shows the electronic configuration of 3d°, 4s’? 
MDCAT (2016) 


pper among 3-d 
MDCAT (2016) 


A, Copper B. Zinc 
C. Cobalt D. Nickel 
0.7 Scandium has atornicmumber 215 which one will be its electronic configuration? 
MDCAT (2017) 
A. \s*, 282, 2p°, 35% 38° 43d? B. Is2, 2s?, 2p®, 3s, 3p®, 4s, 3d! 
C. 152, 252, 2p*, 3%, 3p% 48% 4p’ D. Is, 282, 2p% 38%, 3p®, 48', 4p” 
MDCAT (2019) 


ic configuration of Cr? 
B. [Arp3d*4s° 
D, [ArBd*4s' 
tomic number is 29. In which oxidation 


Q.8 Which of the following is the electron 
A, [Ar]3d’457 
C. [Ar]3d®4s" 


0.9 Copper is a typical transition metal. Its a 
statedoes it have partially filled orbital in d-subshell? MDCAT (2019) 
A. Co B. Cu?" 
F Ww g D. Cur 
‘ 4 electronic configuration Cu” is Cu NUMS (2019) 
' B, 3d? 
Cr3d* D. 3d’ 
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Q.11 The total number of transition element is NUMS (2019) 
A. 58 B. 48 
C.30 D. 25 = 
Q.12 Oxidation state of ‘Mn’ in KMnOs,, K2MnO,s, MnO2 and MnS0Os is in the order 
MDCAT (2012) 
A. +7, +6, +2, +4 B. +7, +6, +4, +2 
C. +6, +7, +2, +4 D. +4, +6, +7, +2 
Q.13. Which one pair has the same oxidation state of ‘Fe’? MDCAT (2013) 
A. FeSOg and FeCls B. FeCl2 and FeCls 
D. Fe2 (SO4)3 and FeSO4 


C. FeSO, and FeCl2 
Q.14 Identify the element that has maxim 
A. Zinc 
D. Manganese 


C. Chromium : A D5 the val 
Q.15 The geometry of complexes depends upon fype Of ------ 4--taking place in the valence 
MDCAT (2010) 


shell of central metal atom: ; 
B. Deprotonation 


A. Protonation 
C. Hybridization D. Dissociation 
Q.16 Tick the correct statement 
A. Chelates are more stable than ordinary complexes 
B. Ordinary complexes are more stable than chelates 
C. Monodentate ligand form chelate 
D. Chelates have no ring structure 
Q.17 Oxidation state of ‘Fe’ in K3[Fe(CN)s] is MDCAT (2013) 
A. +2 B. -6 
C. -3 D. +3 
Q.18 Ligands having two lone pair of,electrons for donations to the central transition 
metal ions are known as MDCAT (2018) 


um oxidation states: MDCAT (2017) 


B. Vanadium 


MDCAT (2011) 


A. monodentate ligand B. hexadentate ligand 
C. bidentate ligand D. polydentate ligand 
Q.19 The shape of [Co(NH3)6]* complex is MDCAT (2018) 
A. Square planar B. Tetrahedral 
C. Linear D. Octahedral 
Q.20 What are the coordination number of Fe and Cu in the following compounds Ks 
[ Fe(CN), ].[CuQNH,)]SO; respectively SET (2019) 
A. 6,4 B, -6, +4(-6,-4) 
C, +6, 44 D. +6, +4 
. 3 ‘ 
Q.21 [ Ti (H,0), | transmits MDCAT (2015) 
Aé Yellow,and red light B. Red and white li 
; ight 
C. Yellow and blue light D, Red and blue light 
Q.22 Violet color of | Ti(H,0), |’ ion is due to the MDCAT (2017) 
A. Central metal ion B. Wate 
‘ ; r molecul 
043 arnplex jon D, Outer anion ° 
é e color of transition metal complexes is due to transition of electron between 9) 
: 0 
A. p to d orbitals B. d to d orbitals NUM 
C. p to p orbitals D. d to p orbitals 


KETS - PRACTICE BOOK 7 146 


Topic- 12 


Transition Elements 
2 


aa aaa ie ———_—_——— 


Q.24 The octahedral geometry of complexes [ Co(NIN,), |’ has hybridization 


NUMS (2019) 


A. sp'd 1. spd‘ 
C. sp*d? 1D. spd? 
Q.25 In the complex, potassium hexacyanoferrate (IT) [K,Fe(CN,) | the coordination 
number of Fe is: ETEA (2019) 
A.9 C.3 
C.6 D.d 
Q.26 Co-ordination number of [ Co(en), Cl, |is {TEA (2019) 
A. -2 3. 6 
C.4 D. None of the above 
Q.27 In 3" series of transition elements, paramagnetic behavior is maximum for Mn*? 
and NMDCAT (2020) 
A.Cr™ B. TP" 
c.v** D. Zn?" 
Q.28 Electronic configuration of chromium (proton number,24) is: NMDCAT (2020) 
A. [Ar] 3d*4s° B. [At] 3d? 4s? 
C. [Ar] 3d°4s! D. {Ar} 34°45? 
Q.29 The transition element which doesn’t show variable valency is NMDCAT (2020) 
A. Cu B. Sc 
C. Zn D. Cr 
C D 
D 
wa 23 
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»sMn” war] 
4s 


Ql A. 
Cu? =f Ar]L_] 
C, 4s 


26Fe™ [Ar ] UW 
B S 


Q.2 ‘Transition element are those elements which lie between s and p — block elements and 
their properties are also between s and p — block elements. 

Q.3 In 3d series (1 series of transition elements), two elements 
electronic configuration. 


ucr [Ar] 3d 4s 


10 J 
»Cu = [Ar] 3d 4s 
Q.4 Two elements “Cr” and “Cu” have different electronic configuration. 


ycr [Ar] 3d 4s 


“Cr” and“*Cu” have different 


10 ! 
»Cu — [Ar] 3d 4s 
Q.5  d-— block (outer) transition elements are those in which d — subshell of penultimate shell 
(inner to valence shell) is in Process of.completion. So general electronic configuration of 


3d series is (n — 1) d'~'° ns!~, 

Q.6 Typical transition elements show general properties (colour, paramagnetism, alloy 
formation etc.) of transition elements while non-typical transition element don’t show 
general properties of transition elements. Group No. IIIB (Sc, Y, La and IIB (Zn, Cd, Hg) 
are non-typical transition elements while group No. (IVB, VB, VIB, VIIB, VIIIB and IB) 
are typical transition elements. ! 


2 a§ 
Q.7 Electronic configuration of Mn is ,,Mn_ ,,{Ar] 4s 3d. 
Q.8 ; | 
2 1 
(A) ,,Sc 4,[Ar] 4s 3d 


Sc? fArh4s 3d 
(BTM 4s 34 
ve [Ar] 4s 3d 
(C)ysMn_ [Ar] 45 3d 
Mn* [Ar] 4s 3d 
(D) ,.Zn [Ar] 433d 
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Zn* Ar] 4s 3d 


Q.9 
2 I 
25C yfAr] 4s 3d 
+3 0 0 
oC yglAr] 4s 3d 
Scandium in +3 state has same electronic configuration as igAr. 
2 2 6 2 6 
Ar Is2s2p3s3p 
Q.10 
el 0 10 
Cu™ Ar] 4s 3d 
“2 0 10 
Zn~ ,{Ar] 4s 3d 
Q.11 
2 10 
3ZN Ar] 4s 3d 
x 0 10 
Zn* Ar] 4s 3d 
Q.12 
fo +4 
‘Fe(CO), | K,| Fe(CN),| 
: 33 +2 
C. K,| Fe(CN), /Cu(ni), so, 
Q.13 Transition elements show variable state-because.in addition to 4s — electrons, 


3d electrons also take part in bonding. 
To 07 
Q.14 | Nico), 


Oxidation state on CO = 0 
Overall coordination sphere has zero charge. So Ni has zero oxidation state. 


9.15 Oxidation number of céntral¢metalimthe complex is written in roman number 


Le. 


oes 
3 


Fe(CN) i Potassium Hexacyanoferrate (III) 
Q16 Oxidation no of Mn = 2 
Oxidation no of O==2 
Overall(¢harge.on coordination sphere = —2 
Mn 40 7}= 29 : 
Mn-@=-2 
Mn =82 
‘ Mn = +6 
217 o belongs to group (VIIB)of periodic table. So, its maximum oxidation state should be 
& Because maximum oxidation state may be equal to group no of element. 
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Oxidation stite of Fe in Fe203 


Oxidation state of Fe in Fe.(SO.)3 
Charge on sulphate ion = —2 
2Fe +3(-2) =0 

2Fe -6=0 
2Fe=+ 6 
Fe = +3 Fe = ; 
Q.19 “Zn” is non-typical transition element it does not show variable oxidation state) Sonit 
shows only +2 oxidation state. 
i.e Zn** = [Ar]4s° 3d!° 


5 . % . 
Q.20 [Ar] 2d As is electronic configuration of Mn. It shows maximum +7/oxidation state 


because it belongs to group VIIB of periodic table. 
Q.21_ In B option CMA and coordination sphere has same charge 


“4 ff 22 — 
A. K, [Feccns, | 


42 +2 
C. [u(r SO? 
+3 -3 0 , 
B. | Coo, NH), 


2 «4 7? 
D. Min cis | 


Q.22 “Cu” is used as catalyst in oxidation of lower alkanes. 
CH, +[0] "t+ CH, =OH . 


Q.23 Finely divided “Fe” is used,as a Catalyst in Haber process. Cr203+.MgO + SiOz is used 


as promoter. 
is i 
N, +3H, Fe/MgO/Cr,03/SiO. A, 2NH} 


450°C /200 atom 


Q.24 For high quality polyethylene (plastiB., (C,H, ), Al+ TiCl, is used as catalyst. 


n(CH, = CH})- arc mam > |CH, -CH, |, 


Copper in +2 state’contain one unpaired electron so it shows d-d transition and certain 
colour: 


Ce [Ar ] a 
s 3d 


Q.26 Following ions of 3d-series contain no unpaired electrons. So, these don’t show d-d 
transition and certain colour A 
Sc? )Ti*, V*, Cu*! and Zn*? 

Q.27 Zinc ‘i complete d-subshell. There is no d-d transition, therefore zinc form a colorless 
complex Py 


Q.25 
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Q30 In[h G:O) JS. yellow light is absorbed while most of the red and 
transmitted, therefore the solution of [Ti (H:O)]? ions looks vi 


Following ions of 3d-series contain no unpaired elecirons. So. 


Q3i 

transition and certain colour 

So73, Tr, Cu™ and Zn~ 
Q32 “Fe(CN JT The algebraic sum of central m “It is charge on sphere 
Qs yacant d-orbital in which 
Q35 
Q36 wis bases and central metal atom are Lewis 
Q37 ds are called chelates. Oxalate ion (c,07) is 

chelates. These are stable compounds due to ring 

Q38 

C. sphere [Cu(NHs):]SOz 
Q.39 e yl (CO) ligands attached with central atom (Fe), so coordination no 


ination no. is 5 then geometry is Trigonal bipyramidal. 

tals are involved in bonding, they split into two energy levels (lower and 

). Electrons present in low energy level absorb a part of visible light and jump to 
igher energy level. This is called d-d transition. Due to this transition, metal ion show 


colour. 
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Q.1 The paramagnetic behaviour of substance is due to presence of Haaren in it. 

Q.2  2Cr and 2Cu is the pair of 3d series which shows abnormal behaviour in electronic 
configuration due to the stability of d-subshell. 

Q.3 Electronic aie eae of oe as5Mn is given below 


Mn=[Ar]} tT] T] tT] 4 FN] or Mn = Is?, 2s’, 2p°,3s?, 3p°, 45”, 3d? 


Q.4 Electronic configuration of Gold [Au,,] is [Xe]4f'*,5d'°, 6s' 


Q.5 The anomalous electronic configuration is due to stability associated to their electronic 
configuration or stability of d-subshell because haf filled orscompletely filled subshell is 
more stable. 

Q.6 The given configuration is for Nizg. Ni = [Ar]4s?, 3d8 

Q.7 — Sc21 = Is*, 2s”, 2p®, 3s’, 3p®, 4s’, 3d! 

Q.8 = Cra =[Ar]4s!, 305 


3d 4s 
Q.9 Cus =[Ar]4s', 3d! and Cuj? = [Ar]4s!, 3d or Cu? =fAr][ ty [te [17] [| 


Q.10 Valence electronic configuration Cu* is Cu? =[Ar}4s!, 3d? 


Q.11 There are 58 total transition elements,.40 outer transition elements (d-block) and 28 inner 
transition elements (f-block). 


Q.12 Oxidation state of ‘Mn’ in KMnOsz, K2MnOu, MnO and MnSO,j is in the order is +7, +6, 
+4, +2 as given below 


KMnO, ‘K,Mn0, | MnO, MnSO, 
K +Mn+4(0) =0 2K 4 Mn + 4(0) =0 Mn + 2(0) =0 Mn +(SO7)=0 
(1)+Mn+(-8)20 (2) + Mn + (-8) =0 Mn +(-4)=0 Mn + (-2) =0 

Mn+(4)) =0 Mn + (-6)=0 Mn=4 Mn=2 
Mn=7 Mn = 6 Mn=4 Mn=2 
Q.13 FeSO; and FeCly this pair has same oxidation state which is +2, 
FeCl, FeSO, 
Fe + 2(Cl) = 0 Fe +(SO") =0 
Fe + 2(-1) =0 Fe +(-2)=0 
Fe + (-2)=9 Fe=2 


Fe =2 


Fe =2 
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Q.14 Mn has maximum oxidation state (+7), Mnos = [Ar]4s*, 3d° 

Q.15 Geometry of complexes depends upon hybridization i.c. sp’ has tetrahedral and dsp” has 
square planer geometry, 

Q.16 Chelates are more stable than ordinary complexes due to formation of 5 or 6 members 
cyclic structure. 

Q.17 Oxidation state of Fe in K3[Fe(CN)o] is +3, as 
3(K) + Fe + 6(CN") =0 


3(+1) + Fe + 6(-1) =0 


Fe+3 + (-6) =0 
Fe + (-3) = (0 
Fe =3 


Q.18 Ligands having two lone pair of electrons for donations to the central transition metal 
ions are known as bidentate ligands e.g. hydrazine and ethylenediammine. 

Q.19 The shape of [Co(NH3)o6]** complex is octahedral. 

Q.20 [Fe(CN),],[Cu(NH;), ]SO, in the given compounds, Fe has 6 ligands while Cu has 4 


ligands so their coordination number are 6 and 4 respectively. - 


Q.21 [Ti(H,0), |” transmits red and blue light during d-d transition. 


Q.22 Colours of complex compounds are due d-d transition of central metal atom or ion. 

Q.23 The color of transition metal complexes is)due to transition of electron between d-d 
orbitals. 

Q.24 Octahedral geometry of given complex is due sp*d* because ammonia ligand use vacant 
orbitals of 4d, as 3d has no vacant orbital‘to accommodate the ligands. 


Q.25 | K,Fe(CN 
sFef | In this complex Fe metal ion is surrounded by 6 ligands, so its coordination 


number is six. 
Q.26 Co-ordination number of [Cofen), Cl, Jis six, as ethylenediammine (en) is bidentate 


ligand so total six ele¢tron pairs are donated to Co-metal ion. 


Q.27 
In the given ions Cr* and Mn** has maximum unpaired electrons so have maximum 


paramagnetic behaviour. 
7 Electronic configuration of chromium (proton number 24) is [Ar]4s', 3d° 
29 Zine (Zn) does not show variable oxidation state because of unavailability of unpaired 
electrons.in d-subshell. 


Wa 
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Q.1 _____ organic compound/s can be classified as acyclic 
A. Isobutane B. Isobutylene 
D. All of these 


C. Isopentyne 


Q.2 Compounds containing ring of three or l 
compounds are called alicyclic 


more than three carbon atom and 


resembling 
A. Aliphatic ~ B. Aromatic — 
C. Benzene D. Heterocyclic 
Q.3 Alicyclic hydrocarbons will not follow general formula 
A. CrHon B. CaHan-2 
C. CnHen22 D. CaHan4 
Q.4 Cyclohexane can be classified a 
A. Carbocyclic B. Aromatic 
C. Alicyclic D. Both A and C 
Q.5 How many secondary carbon atoms are present in Methylcylopropane 
A. 1 B. 3 
c.2 . D.0 
Q.6 Which of the following is not heterocyclic compound 
A. Naphthalene B. Furan 
C. Pyridine D. Pyrrole 
Q.7 The aliphatic compounds are of two types» : 
A. Straight chain and cyclic B. Branched chain and alicyclic 
C. Straight chain and branched D. Homocyclic and alicyclic 
Q.8 Which is not present as heteroatom imheterocyclic compounds 
A. Sulphur B. Nitrogen 
C. Oxygen D. Chlorine 
Q.9 Which compounds is alicyclic in nature 
A. Cyclobutane B. Iso-butane 
C. n-Butane D. Toluene 
Q.10 1% synthetic organic compound is ; 
A. Ammoniumcyanate B. Urea 
C. Methane D. Benzene 
Q.11 Pyridine is an exampleof 
A. Homoeyelic compound B. Heterocyclic compound 
C. Carbocyclic compound D. Aliphatic compound . 
Q.12 Anthracene contains number of fused benzene rings 
A. | B. 2 
Ow D.4 


Q.13. The isomerism in which the compounds differ wi . 
with respect to f i 
have same molecular formula is called: mAReHonal group:bus 


A. Metamerism ; B. Functional group isomerism 
C. Position isomerism D. Chain isomerism 
Q.14, Ether shows the phenomenon of: 
A. Position isomerism B. Functional group isomerism 


C. Metameris 
m D. Cis trans isomerism 
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Q.15 Which of the following compounds does not exhibit positional isomerism 


A. Alkynes —— B. Nitroalkanes 
C. Carboxylic acid D. Alcohol 
Q.16 Total num ber of possible chain isomers of butylalcohol among alcohols are 
A. Four B. Five 
C. Three DD. Six 
Q.17 Alkanes do not show geometrical isomerism due to 
A. Asymmetry B. Resonance 


C. Rotation around single bond D. Restricted rotation around doubled bond 


Q.18 How many esters are possible for CaHsOz 


A. 2 B. 3 
C.4 D. 5 
Qg.19 The type of isomerism shown in the following species is 
H H 


| H,O | 
HeN—C—COOH === _— ss FGN*--C--C00" 
| | 
R R 
A. Functional group isomerism B. Tautomerism 
C. Metamerism D. Cis-trans isomerism 


Q.20 Which class of compound cannot show positional isomerism 


A. Alkanes B. Alkene 

C. Alkynes D. Alcoho! 
Q.21 Which one is thioether 

A.R-O-R B. R—Se-R 

C.R-S-R D. R- Te-R 


e differentiated,on the basis of 
B. Number of hydroxyl group 


D. All of these 
Lgroup of amino functional group 


Q.22 Glycols and glycerols can b 
A. Number of carbon atom 
C. Position of hydroxy! group 

Q.23 Which of the following is functiona 


\ 
A.—-NH2 B. fg = NH 
ee >. I 
C.-C=N D. Nn, 
Q.24 Select from the following the one which is alcohol » 
A. CH3-CH2—-OH B. CH3COOH 
C. CH3-O-CH3 D. CH3—CH2-Br 


Q.25 Which one of the following class of compounds has been incorrectly matched with 


their general formulae 

A. PheNay.... Ar—OH B. Ketone ....... R- COR 

C.. Carboxylic acid ....... RCOOH D. Aldehyde ....... ROR 
Q26 Which of the following is an amide 

A. (NH2)2.CO B. NH2CH3 

C. CeHsNH2 D. N(CH3)s 
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-Q.27 | sp-hybridization takes place by the mixing of orbitals 
A. One Is, one 2p B. One 2s, three 2p 
C. One 2s, two 2p D. One 2s, one 2p 
Q.28 The percentage of s character in sp? hybrid orbital is 
A. 25% B, 33.3% 
C. 50% D. 75% 
Q.29 The percentage of p character in sp® hybrid orbital is 
A. 25% B. 75% 
C. 50% D. 33% 
Q.30 In sp?-hybridization, the angle between two hybrid orbitals is 
A. 120° B. 180° 
L~ 109.3" D. 90° 
Q.31 In t-butyl alcohol, tertiary carbon is bonded to: 
A. Two hydrogen atoms B. Three hydrogen atoms 
C. One hydrogen atom | D. No hydrogen atom 
Q.32. TUPAC name of neopentane 
A. 2,2- Dimethyl pentane B. 2,3~Dimethyl pentane 
C. 2,2- Dimethyl propane D. 2/2- Dimethyl butane 
Q.33. Propene and propyne have general formula 
A. CaHon and CrHon.2 B. €,H2n2 and CrHon+2 
c. CaHon+2 D. CrHn and CnrHon+2 
Q.34 Choose the correct name according to IUPAC nomenclature . 
A. 2-Ethyl-3-methyl pentane — B. 3—Ethyl—2—methy! pentane 
C. 3-Methyl cyclohexane . D. 3~Ethyl-4—methy] pentane 
Q.35 Indicate the number of chain isomers ‘that can be obtained from the CsHi4? 
A.7 B. 6: 
3 ~D.4 


Q.36 What is the IUPAC name of this structure 
CH, — CH, — CHG@@RBL — Gam CH, 


CH, Fi ABHS 

A. 3—Ethyl 2—methy] hexane B. Iso propyl hexane 

C. 4-Ethy! 5—methyl hexane D. 3—Iso propyl hexane 
Q.37 The correct name of 3,5,5-Trimethylhexane is 

A. 3—Ethyl 2—methy] pentane _ B. 2,3-Dimethylpentane 

C. 2,2,4-Trimethy lhexane D. 2,3,4-Trimethylhexane 
Q.38 Which suffix isaised for carboxylic acid 

A.=al B. —oic 

C.-ol D.—ene 
Q.39 The IUPAC name of given compound is CH3CH(CH3)CH2C] 

A. I-Chloro-2—methylbutane B. Iso-buty! chloride 

C. 1-Chloro-2-methyIpropane D. 2-Chloro-2-methy| propane 


Q.40° Skeletal formula of an organic compound is given below 


Name of this compound is 
A. Naphthalene -  B. Pyrene 


C. Anthracene D. Bipheny! methane 
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Q.1 


Q.2 


Q3 


Q.4 


Q.5 


Q.6 


PAST PAPER QUESTIONS 


j-chloroproane and 2-chloropropane are isomers of each other. The type of 


isomerism MDCAT (2011) 


A. Cis-trans isomerism 
C. Positional isomerism 


B. Chain isomerism 
D. Functional group isomerism 


The eSaeone es is shown by MDCAT (2013) 
A. H Hi B.CH/~ CH, 

CH _ A, a 
Cor x p. CHS” SH 


Which one of the following pair of compound is cis and trans isomers of each other? 


1 cu 1 MDCAT (2014) . 
CHC nee 4 at a 
- \, os > 
Ne - - Hn % _. ra 
" i _ CH. i 
ae 7 ae ie 
7” i” 7 ‘SS fo 7 
~ =c a no a 
ne \ 
° Ns a ” ai . 
Which one of the following is a ketone? MDCAT (2014) 
A. CH3—O—CH2—CH3 B. CH3COCOOH 
C. CH3—-CO—CH2—CHs3 D. CH3—CH2CHO ' 
MDCAT (2015) 


The given three hydrocarbons are 66 oO 


Benzene Naphthalene Anthracene 


B. Acyclic Hydrocarbons 


A. Alicyclic hydrocarbons 
D. Heterocyclic hydrocarbons 


C. Aromatic hydrocarbons 


The structural formula of 2;3,4 trimethylpentane is MDCAT (2015) 
A. CH; . B. ie | 
H,C-CH -CH ~CH=CH, Bee iar 
CH, CH, CH, CH, 
cc i ; | D. CH, CH, 
H,C-C-CH, ~CH-CH, CH, -CH, -CH-C-CH, 
LY ben CH, 
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Q.7 The IUPAC name of the given compound is MDCAT (2015) 
CH, 
| . 
CH, -CH-CH, -C! 
A. 1—Chloro-2-methylpropane B. Isobuty! chloride 
C. 1-Chloro-2-methylbutane D. 2-MethyI-3-chloropropane 


Q.8 Which one of the following pairs can be a cis-trans isomer to each other? MDCAT (2016) 
A. CHCI = CCl2 and CH2 = CH2 
C. CHC! = CH2 and CH2 = CHC! 
B. CH3-CH =CH-CH3 and HyC-CH = CH-CH3 
D. CH3-CH3 and CH2 = CHa 
Q.9 The type of structural isomerism which arises due to the difference in the nature of 


carbon chain or carbon skeleton is MDCAT (2017) 
A. Chain isomerism B. Cis-Transisomerism 
C. Position isomerism D. Optical isomerism 

Q.10 Which one of the followings is the best name according to JUPAC system for the 
formula given below? , MDCAT (2017) 


ral 
CH,—CH Fu Gh 
Ch, 


A. 4-methyl-6-chloro heptane 
B. 2-chloro-3-methyl hexane 
C. 2-chloro-4n propyl hexane 
D. 2-chloro-4-n propyl pentane 


Q.11 Cyclobutane structure is categorized under: MDCAT (2017) 
A. Aromatic compounds B. Aliphatic compounds 
C. Alicyclic compounds D. Heterocyclic compounds 
Q.12 Name the compound, which shows geometric isomerism: MDCAT (2017) 
A. |-bromo-2-chloropropene B. 2,3-dimethylpropene 
C. 2-pentene D. Both A & C 
Q.13_ Which one isa functional group of carboxylic acid: MDCAT (2017) 
i 
pence a om 
O 
A" 
NZez 0-c _ D. None of these 
Q.14 \g molecule can have maximum no of isomers MDCAT (2018) 
: Bb. 
C.4 D. 3 
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Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


().22 


Q.23 


Select one which is alcohol _ MDC AT (2018) 
A. CHy-O-Clh 1 Oy Cy OW . 
¢, CH;COOH D, Cy CHD-Br 


In the following organie compound carbon atome in all of them undergo both op’ 
and sp? hybridization except X, which has all op’ hybrid orbitals, identify K 
MDCAT (205 
A. |-butanol i, Trans to buterie 
C, 2-chloro - 2- butene 1), Hutanoie acid 
Have a critical look at the given structure 
CH 


, ' . } 


HC-HC=CH mHC—CHo( Wh, 


The IUPAC name of this compound is 
A.2-Methyl-4-isopropy|pentane B, 2,3,5- 
C. 2,4.5-Trimethylhexane 

IUPAC name of Divinyl acetylene is 

A. 1.5- hexadiene-3-ene 3, 1,5- 


C. 3-Hexane-1|,5-diyne 
Diethyl ether and n-butanol are NUMS (2019 RC) 
A. Position isomerism 
C. Chain isomerism 
ETEA (2019) 


The number of isomers of pentane is 


A.2 

cs 

Which of the following is not the organic compound? ETEA (2019) 
A. Natural gas etroleum 

C. Coal - Ammoniacal liqour 

C,H,,N gives the type of i ETEA (2019) 
A. Metamerism B, Optical isomerism 


1). None of the above 


C. Tautomerism 
the following compound X are; MDCAT (2019) 
CHOW)CH, 


The names of functi 


cohol, nitrile and aryl ring 
Icohol, nitrile and phenol ring 


alcohol, amine and benzene ring 
organic compound which belongs to arene family: NMDCAT (2020) 
B, CHy- O- CHs 
D, Colle 
KE Tg 
159 


~ PRACTICE BOOK 


Topic-13 Fundamental Concepts of Organic Chemintry 


ane 
ens 
—s 


Q.25 The type of isomerism existing in a compound of molecular formula C2licO is; 

: NMDCAT (2924) 
A. Functional group B. Position 

C, Chain D. Metamerism 


Q.26 Which of the following compound show geometric isomerism? NMDGAT (2021) 
A. an B. nN 
C. | D. TaN 

Q.27. Generic formula of cycloalkane is NMDCAT (2020) 
A. CnH2n+2 B. Cal lon 
Cc. ChHon-1 D. CrHon-2 

Q.28 In alkanes, each carbon has hybridization NMDCAT (2026) 
A. sp? B. sp 
C. sp? D. dsp 


ANSWER KEY) 
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EXPLANATORY NOTES» 


Isobutane, isopentane and isobutylene are open chain acyclic compounds 


Q.l : 

Q.2 Carbon can form open chain (aliphatic and closed chain (alicyclic) compounds showi 
no aromatic character. 

Q.3 Callan is valid only in case of saturated open chain hydrocarbons 


g.4 The formula of cyclohexane is following 


uoo\/ oH 


CH, 
fe 


Q.5 In methyl cyclopropane CH,—— CH, there is one prima 
and two secondary carbon atoms 

Q.6 The compounds which contain at least one atom 0 
heterocyclic | compounds. . The followin 


Pyridine Furan _— Pyrrole Thiophene 


Q.7 Aliphatic or open chain compounds are 
compounds 

Q.8 . In heterocyclic compounds only 
more. Therefore chlorine canna 
to complete its octet. 

Q.9 A. Alicyclic, B. Branched 
compound 

Q.10 Urea is first synthetic 


yne tertiary carbon 


” 


bon in the ring are 
compound 


ed as straight chain and branched 


s possible which has valency of two or 
ym because it forms only one bond in order 


. Straight chain hydrocarbon and D. Aromatic 


NH2CONHz2 
Urea 


Q.11 


ple of heterocyclic compound. 


(Anthracene) 
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Q.13 


ened 


“Same molecular 
Functional group formula, but different Different propanal and propanon 


isomerism ' 
functional groups | 


| eaeniel ae of diethyl shea arid meth ie he | 
carbon atoms 0 an ‘vite 
Metamerism se side of functional vame | ide | 


Q.15 In carboxylic acids position of functional group docs not change 


show positional isomerism 


Q.16 
CH)— CH;— CH;—CHy ae eee 
OH OH 

n-butyl alcohol sec-butyl alcohol 
1-butanol 2-butanol 
bp. 118°C bp. 99 °C 
is 
it wii CH,;—C—CH, 
OH CHs OH 
tsobutyl alcohol t-butyl alcohol 
2-methyl- 1-propanol 2-methyl-2-propanol 
bp. 108°C bp. 82°C 


to free rotation around single bond 


Q.18 


Q.19 
Q.20 
Q.21 
thylene glycol and glycerol are given below 
ee 
OH 
Glycerol 
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Q.23 
—-NH: (Amino) c = NH (Imino) 


O 
I, (Amide) 


—C=N (Cyano) NH 
2 


Q.24 Alcohols have OH-group as a functional group 
9.25 In aldehyde group, carbonyl carbon is linked with one H and one R group 


O 
I 


R-C-H 
Q.26 Urea is organic compound which belongs to amide class 
Q.27_ Intermixing of one 2s and one 2p give two sp hybridized orbital 
Q.28 In sp* hybrid orbital Q 
% of s character =1/3 x 100= 33.3% 
9.29 Insp’ % of p character = 3/4 x 100= 75% 
Q.30 
VAY AY 


Q31 
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CHp 
wits al ang, 
§ 4 43. 7 l 
CH3 
3-ethyl-2-mecthylpentane 
Q.35 No. of isomers of some alkanes are given 


No. of isomers 


No. of carbon atoms in alkane 


Q.36 In some cases, isopropyl is considered as a branch imlarge chain hydrocarbons 
Q.37 
CHs CH3 
H:2C 
CH3 
H3C 
Q.38 The IUPAC name for carboxylic acid is used as alkanoic acid. The suffix is -oic 


Q.39 Functional group is given priority in nomenclature 


Q.40 Aromatic compounds usually have some common name to identify them easily 
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Q.2 
Q.3 


Q.4 
Q.5 
Q.6 


Q.7 


Q.8 


Q.9 


Q.10 
Q.11 
Q.12 


Fundamental Concepts of Organic Chemistry 


EXPLANATORY NOTES) 


(PAST PAPER QUESTIONS) 
|-chloroproane and 2-chloropropane are positional isomers of each other. 


= Qo _— 
H ‘' this is trans structure and can be converted into cis form. 


cu.— CH, 


CH iT CH, 
= ne * a 
A) 4 N, ee a %, 


a 


CH, 


This pair shows cis-trans isomerism. 

CH;—CO—CH2—CHs this structure is the representation of ketone. 
The given compounds are aromatic hydrocarbon. 

The structural formula of 2,3,4 trimethylpentane is given, below. 


im 
GNC OM, 
cH, CH, 


The IUPAC name of the given compound is,]—Chloro-2-methylpropane 
CH, 
| 

CH, -CH-CH, -Cl 


The given structure show cis trans isomerism 


C. CH, H 
o a : j 
C=C ; aa 
| fs \ 
H ~H HCH, 
cis-isomer trans-isomer 


Theftype of structural isomerism which ari. ses due to the difference in the nature of 


carbon chain or carbon skeleton is chain isomerism. 
2chloro-3-methy! hexane is the IUPAC name of given structure. 


Cyclobutane is type of alicyclic hydrocarbons. 
|-bromo-2-chloropropene and 2,3-dimethylpropene both compounds can show 


geometric isomerism. 


rs 
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Q.13 The correct representation of functional group of carboxylic acid is oF sai 


Q.14 Butane has 2 isomers, n-butane and iso-butane. 

Q.15 CH3-CH2—-OH is the structural formula of alcohol. 

Q.16 Inthe given compounds, alcohols have all sp’ hybrid carbons. 

Q.17  2,3,5-Trimethylhexane is the IUPAC name of given compound. 

Q.18 IUPAC name of divinylacetylene is | ,5- hexadiene-3-yne (CH2=CH-C=C-CH=Chp) 
Q.19 Diethyl ether and n-butanol are functional group isomers of each other. 

Q.20 There are 3 isomers of pentane i.e. n-pentane, iso-pentane and neo-pentane. 


Q.21. Ammonical ligour is not a source of organic compounds. 


Q.22 C,H,N can show metamerism (CH3-CH2-NH-CH2-CH3 and CH3-NH-CH2-CH2-CHs) 

Q.23 Secondary alcohol, nitrile & aryl ring are present as functional groups in the given 
structure. 

Q.24 (C6He belongs to arene family. | 

Q.25 The type of isomerism existing in a compound of molecular formula C2He0O is functional 
group isomerism i.e. ethanol and dimethyl ether. 


Q.26 
CH, 


CH, 


H this compoundican show geometric isomerism. 
Q.27 CnHan is the general formula of cyclo alkanes as well as alkenes. 
Q.28 All carbons inalkanés are‘sp’ hybrid. 
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The extent of halogenation of alkanes depends upon the factors: 

A. Intensity of UV light B. Concentration of X2 used 
C. Temperature D. Both A and B 
Propagation of free radical mechanism takes place by the 

A. Reaction of free radical with free radical 

B. Formation of two free radicals 

C. Consumption as well as production of another free radical 

D. Reaction between two molecules 

The termination step in chlorination of methane in presence 0 


B. CH, +Ci——#CH, + HCl 


{diffusedssun sight is 


A. Cl, ——>2C1 
C. Cl,CH+Ci—+> HCCI, D. H,C + Cl, => HOG Cl 


The most probable products are when Cl is supplied in very high excess 


to react with CHa: 
A. CH3CI+HCI B. CHCh+3HCI 


C. CH2Cl2+2HCl D. @Cl4+4HCl 

Halogenation of alkane is believed to proceed through 

A. Free radical substitution mechanism B. Nucleophilic addition mechanism 

C. Electrophilic substitution mechanism D: Nucleophilic substitution mechanism 
The ease of dehydration of alcohols to produce alkenes is of the order: 

A. Tertiary > Secondary > Primary B. Primary > Secondary > Tertiary 

C. Secondary < Primary < Tertiary D. Tertiary < Secondary < Primary 
Dehydration of alcohols with cone. H2SO4 at 180°C gives: 


A. Ethers B. Esters 

C. Alkenes D. Alkyl halides 

Elimination of a halogen atomtogether with a hydrogen atom from an alkyl halide 
produces: 

A. Alkanes B. Alkenes 

C. Alkynes D. Alcohols 


he presence of 

B. An alcoholic acid 

D. An alcoholic Grignard reagent 
dehydration of alcohols? 


Dehydrohalogenation of RX occurs in t 
A. An alcoholic base 

C. An alcoholicysalt 

Which of the following is not used for the 


A. P4QOj0 B. HNO3 

CH28O4 D. H3PO4 

What type of reaction occurs between ethene and hydrogen? 
A. Addition B. Neutralization 


C. Dehydration D. Oxidation 

Which of the following will decolorize bromine water? 

A. |-Pentene B. Pentane 

C. 2-Methyl-]| -butene D. Both “A” and “C” 

Which of the following test can be used for distinguishing an alkane and an alkene 
A. Bromine water test B. Hydroxylation 

C. Ozonolysis D. Both “A” and “B” 
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Q.14 Hydroxylation of alkenes produce 


A. Diols B. Vicinal diols 

C. Geminal diols D. Mono-ols 
Q.15 The preparation of vegetable ghee involves 

A. Halogenation B. Hydrogenation 

C. Hydroxylation D. Dehydrogen 


Q.16 The test for unsaturation of organic compounds is carried out by treating alkenes with 1% 
dilute alkaline KMnO3y solution. The colour of KMnOs is discharged with the formation of 


A. Ethylene glycol B. Vicinal glycol 
C. Glyoxal D. Oxalic acid 
Q.17 In which addition reaction Markownikov’s rule is not obeyed: 
- A. CH3CH = CH2 + HCI > B, CH3CH2CH =CHz@ HI — 
C. CH3CH = CH2 + HBr > D. CH3CH = CHCH3 + HBr 
Q.18 In addition of HCl to CH3CH = CH), which one will be added first: 
A.CI* B. Cl"! 
C. H* | D.H” 
Q.19 Which of the following is mono-ene 
A. 1,3-Butadiene B. 1-Butyne 
C. 1-Butene D. 1,2-Butadiene 
Q.20 Baeyer’s reagent is used in the laboratory for 
A. Reduction B. Oxidation 
C. Detection of double bond D. Detection of glucose 
Q.21 The only alkyne which gives an aldehyde upomaddition of water 
A. Ethyne B. Propyne 
C. 1-butyne D. 2-butyne - 
Q.22 Which of the following is not a¢idi@in nature 
A. Ethyne B. Propyne 
C. I-butyne D. 2-butyne 
Q.23 Which of the following is most reactive to give electrophilic addition reactions 
A. Alkane B. Alkene 
C. Benzene D. Alkyne 
Q.24 Acetone is prepared by the hydration of 
A. Ethyne B. Propyne 
C. Ethane D. Propane 
Q.25 Acetylene gives precipitates with AgNO3 in ammonium hydroxide solution 
A. White B. Red 
C. Orange D. Yellow 
Q.26 Which of the following compound reacts with sodium to yield hydrogen gas 
A. CH3—CH3 B. CH3—CH = CH) 
C.\CH =CA D. CH3—C = C-CH; 
Q.27_ Total number of hybrid orbitals of all the carbon atoms in benzene are: 
A..3 B. 6 
2 D. 18 
Q.28 The resonance energy of benzene is 
A. —-119.5kJ/mole B. -358.5kJ/mole 
C. +150.5kJ/mole D, ~208kJ/mole 


eee 
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° A NL — 
mow many x electrons are there in benzene to form delocalized electronic cloud? 
A. - B. 4 
C.8 D. 6 
1 by Friedal 


What is required other than anhydrous ACC, when toluene is preparce 
craft renetion? 
A, Col 16 

C. CeHsC2Hs 
Which of the following is produced by the action of CH 
AICI followed by oxidation in the presence of acidified KMnOs give 
B, o-Xylene 

1. Benzoic acid 


B. Coble + CHaCe 


D. ColsCe and CHCl 
3Cl on benzene in presence of 


A, Toluene 
C. m-Xylene 
The conversion of benzene into cyclohexane is 

A, Exothermic process B. Isothermic process 
C, Endothermic process D. Both A and B 


. Pt 
Benzene +31 .—_—_ 


Cyclohexane 


This reaction is an example of: 

A. Addition reaction B. Substitution reaction 

C, Elimination reaction D. Polymerization 

X is decolourized when alkyl! benzene are Feadily oxidized to benzoic acid, X is 

A. Aqueous KMnOs or K2Cr207 B. Cold dilute alkaline KMnOs or K2Cr207 

C. Alcoholic KMnOs or K2Cr207 PD, Acidified KMnOg or K2Cr207 

Benzoic acid is the only oxidation product along with formation H2O and COz, of an 

organic compound A, when Ads treated with acidified potassium dichromate, A is 
B. Benzoyl! halide 


A. Ethyl benzene 
C. Aniline D. Benzophenone 
Benzoic acid is the main product when is oxidized by acidified K2Cr2O7 
A. Ce6HsCH3 B. Co6HsCH2CH2CHs 
C. CsHsCH2CHs D. All of these 
nQ4 produces 


The oxidation oftoluene by acidified KM 
B. Benzaldehyde 


A. Phenol 
C. Benzyl alcoho! D. Benzoic acid 
Most reactive compound among the following: 
A. Benzene B. Benzoic acid 
C. Nitrobenzene D. Ethyl benzene 
Which group deactivates the benzene ring? 

B. -CHO 


A. -NH2 
C.-OR D. -OH 
x “tg y lino, 7, Z in this reaction is possibly 
A. Benzene B. Chlorobenzene 
1). 2-Chloronitrobenzene 


C. 3-Chloronitrobenzene 
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PAST PAPER QUESTIONS 
Q.1. When hydrogen atom is removed from benzene, group left is called: MDCAT (2010) 

A. Alkyl group B. Pheny! group 
C. Benzyl group D. Methy! group 
Q.2 The introduction of NO2 group in the benzene ring is called nitration. TheMitration 


of benzene takes place when it is heated with a 1:1 mixture of ---------- at 50-55°C 
MDCAT (2010) 
A. Conc. HNO3 and Conc. H2SO4 B. Conc. HNO3 and Conc. HCI 


C. Conc. HNO3 and Conc. Acetic acid D. Conc. HNO3 and Conc. H3PO4 
Q.3. Ethyne molecule is formed when two carbon atoms joined together to form a sigma 


bond only: MDCAT (2010) 
A. sp-s overlap B. sp-sp overlap 
C. sp*-sp? overlap D. 2py-2py overlap 

Q.4 Hydrogenation of unsaturated oils is done by using MDCAT (2011) 
A. Finely divided nickel B. Finely divided iron 
C. Vanadium pentaoxide D. Copper 

Q.5  Thesubstitution of -H group by —NO2 groupiin benzené is called MDCAT (2011) 
A. Nitration B. Ammonolysis 
C. Sulphonation _ ‘D. Reduction of benzene 

Q.6 Benzene in presence of AlCl gives acetophenone when reacts with MDCAT (2011) 
A. Acetyl chloride By Acetic acid 
C. Ethyl benzene D. Ethanoic acid 


Q.7 In the reaction of ethene with bromine theintermediate formed is MDCAT (2012) 


oe : CH, -- CH, 


A. Br B. Br 
CH, -CH, 
C. Br D. CH, == CHBr 
Q.8 Ethene on polymerization, give the product polyethene, this reaction may be called as 
7 MDCAT (2012) 
A. Addition B. Substitution 
C. Condensation D. Pyrolysis 
| 
Q.9 The introduction of R-C group in benzene is called MDCAT (2012) 
A. Acylation B. Alkylation 
C. Carbonyl reduction D. Formylation 
Q.10 What is the product formed when propene reacts with HBr? MDCAT (2013) 
CH,—CH—CH, 
A)CH,—CH;-CH,Br B a z 
r 


oe CH, 
BrCH, —CH =CHBr 
C. ~~ 8 D, Br 


KETS ~- PRACTICE BOOK p< 170 


Topic-14 Chemistry of Hydrocarbons 
Q.l1 The introduction of an alkyl group in benzene takes place in the presence of AICIs 
and: MDCAT (2013) 
| 
A, R-C—OH B, R—-C—Cl 
Cc. R—-CI D, R-C—O— 
Q.12 Addition of unsymmetrical reagent to an unsymmetrical alkene is governed by: 
MDCAT (2014) 
A. Cannizzaro’s Reaction ‘ B. Aldol condensation 
C. Krichoff Rule D. Markownikov’s Rule 
0.13 Order of reactivity of alkenes with hydrogen halide is MDCAT (2015) 
A. HBr> HI > HC! B. HF > HI > HCl 
C. HI > HBr > HF D. HI > HBr > HCI 


d to attack on the electrons 


Q.14 Which one of the following is a powerful electrophile use 
MDCAT (2015) 


of benzene ring? 
A. FeCl2 Br’ 
C. FeCl, D. Cla 
Q.15 The reaction of benzene with bromine in the presence of Fe 


mechanism of reaction 
A. Electrophilic addition B. Electrophilic substitution 


C. Nucleophilic substitution D. Nucleophiliciaddition 
Q.16 Intermediate product formed when propanoy! chloride reacts with be 


Br3 follows the 
MDCAT (2017) 


nzene is 
MDCAT (2017) 


iy D. 
Q.17 When benzene reacts with Acetyl chloride (CHsCOCI) in the presence ofAICls 


acetophenone is formed. The électrophile in this reaction will be MDCAT (2017) 
A. CH3C*O B. C*H3 
C. AICI D. CH3COCI 
Q18 Which of the following species are 3,5(meta directing groups when second group is 
introduced into the benzene ring MDCAT (2017) 
I=-NH}))—it=-CHO MI=-COOHIV=—CHs 
A. 11,41 and ¥V B. | and IV 
er C. I and HI D. I, I] and 1V 
a? For halogenation of benzene, which reagent is used: MDCAT (2017) 
A. HpSO4 B. HNO3 
I a. D. HCI 
vf and Bromination mostly uses: MDCAT (2017) 
CV; (Owaves B. Infrared radiation 
- Visible light D. U.V light 
RET3 - pp 
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Q.21. Among the following, which one has electron withdrawing effect! © MDCAT (2017) 


A. -NH2 B, -CHO 
-l 
C. -N(CH3)2 D. | 
Q.22 Reaction mechanism of alkanes with halogens is known as MDCAT (2018) 
A. Addition B. Elimination 
C. Free radical substitution D. Propagation 
Q.23. Which compound is obtained by the elimination of bromopropane? MDCAT (2018) 
A. Butene B. Propene 
C. Ethene D. Propane , 
i i ; i tion is used for: 
Q.24 Bromination of alkene is shown in the following reaction. This reac m ” 6 ous 
aa H H 
G=C + Br, —> H-C-C-H 


H H Br Bre 


A. Identification of primary and secondary alcohols 
B. Detection of double bond 
C. Detection of aldehydes 
D. Detection of ketones 
Q.25 Which one of the following acts as a electrophile in the electrophilic substitution. of 


benzene with bromine MDCAT (2018) 
A. Br* B. FeCl4- 
C. Fe*? D. Fe*? . 

Q.26 In Friedal Craft’s Chlorination of Benzene, Iron III chloride acts as a catalyst, 
which is the initial reaction in the generation of an electrophile? SET (2019) 
A. Cl,+ FeCl, >Cl* + FeCk B. Cl, + FeCl, > 2CI* + FeCl; 
C. Cl,+ FeCl, > Cl + FeCl; D.Cl, + FeCl, > Cl* + FeCl; 

Q.27 Which of the options show all possible products of combustion of Butene? SET (2019) 
A. CO+CO2+H20 B. CO2+H20 
C. C+CO+CO? D. C+CO+CO2+H20 


Q.28 In the reaction sequence given here 
H,C—CH, + Br; +A“! »BThe end product is an unsaturated 
hydrocarbon. Identify the nature of reaction in the two steps. | SET (2019) 
A. Step | isa nucleophilic substitution and step II is elimination 
a — is ae and step II is nucleophilic substitution | 
. Step,Lis free radical substitution and step IT nucleophili ituti 
| c sub 
D. Step lis free’radical substitution and step II is clfination ee 
Q.29 Homolysis of a covalent bond yields a very 


yo shell. What is this species? REVONESSTE Wit ie aca denies 
. A complex ion i 
ae B. An electrophile 


Q.30 Order of reactivity of halogen D. A nucleophile 
en toward j 
A. F>1>Br>Clh 4 rd alkane is 


B.F 
Cre Sacre 
, 2 
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, Acetone can be obtained by ozo ; 

Qt 7s Eayne ¥ ozonolysis eect NUMS (2019) 
C, iso-butene . - ehuiene 

Q.32 Which catalyst is used in oxidation of benzene ring? NUMS (2019) 
A. FeBr3 B. V20s5 
C, FetAhO3 D. Raney Ni 

Q.33 Which of the following compound react slower than benzene in electrophilic 
substitution reaction NUMS (2019) 
A. Nitrobenzene B. Phenol 
C. Aniline D. Toulene 

Q.34 The correct order of the reactivity of hydrocarbon given below is ETEA (2016) 
A, C,H, > C,H, > C,H, B. C,H, > C,H, > C,H, 
C. C,H, > C,H, > C,H, D. C,H, > C,H, > C1 

Q.35 Select meta directing group of the following? ETEA (2016) 
A. -OH B. -NR2 
Cc. -CN D. -OR 

Q.36 A gas decolorizes alkaline KMnOs solution but .does not give any PPT with 
ammonical AgNOs ETEA (2019) 
A. Methane B. Ethylene : 
C. Ethane D. None of the above 

Q.37 An olefin “X” on ozonolysis gives CH3CH2COCH3and CH3sCOCHs. The IUPAC 
name of X is: ETEA (2019) 
A. 2-butane B,.2-3 di methy!-2-pentene 
C, 2-pentene D. 1-Hexene 

Q.38 Treatment of ethene with cold sulphurie)acid followed by reaction with boiling 
water yields: ~ MDCAT (2019) 
A. Ethyne B. Ethane 
C. Ethanal D. Ethanol 

Q.39 Alkenes undergo: MDCAT (2019) 
A. Nucleophilic substitution B. Electrophilic Addition 
C. Nucleophilic addition D. Electrophilic substitution 

Q.40 Which of the following molecule shows cis — trans isomers? MDCAT (2019) 
A. GHCI B; CHCl, 
CCH, D. C,H,Br, 

Q.41 In the reaction sequence: MDCAT (2019) 
H,C-CH)@GH, - Br+ AlcKOH——>C-5?D 
Product D\will be 
A. Mixture of methanol and ethanol B. 2-propanol 
C. 1Propanol D. Propanoic acid 

Q42° Which ofthe following reactions is used for the production of alcohols on industrial 

MDCAT (2019) 


scale? 
A. Hydrohalogenation of alkenes 
€.Hydroxylation of alkenes 
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B. Hydration of alkenes 
D. Hydrogenation of alkenes 


eset. ‘ 
9.43 Which derivative of benzene shows maximum reactivity in electrophilic substitution 


reactions? MDCAT (2 
A. Benzaldechyde B. Methyl benzene Ce 
C. Benzoic acid D. Nitrobenzene 
Q.44 oo in sulphonation of benzene is NMDCAT (2029 
+. HS B. H2SO: ) 
C. a D. HSO; 


Q.45 Acetophenone can be formed by which of the following reaction of benzene? 
NMDCAT (2020) 
4. Alkylation B. Acylation 
c Halogenation D. Nitration 
Q.46 When CHs is attached with the benzene ring, it makes the ring: NMDCAT (2020) 
A. Good electrophile B. Good nucleophile 
C. Resonance hybrid D. Extraordinary stable 


——— > u 


‘a> Bis ka 
Tae 
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EXPLANATORY NOTES) 


CH, +X,—> CH, X + HX 
CH, +2X, —>CH,X, +2HX 

CH, +3X, —>CHX, +3HX 

CH, +4X, —>CX, +4HXx 

A. and C. control rate of reaction. 

Propagation step involves 

i) Attack of free radical on molecule 

ii) Homolytic fission in molecule 

iii) Bond formation 

iv) Formation of new molecule 

v) Formation of new free radical 

R°+Cl, —>R-CI+CI° 

cl?+R-—-H—>HCI+R° 

Termination step in free radical substitution mechanism involves 
i) Attack of free radical on other free radical 

ii) Bond formation 

iii) Formation of a molecule 

cl?+cl°e— Cl, 

R°+X°—>R-X 

R°+R°——>R-R 

CH, + Cl, —>CH,CI+HCly) 

CH3CI + Ch > CH2Cl2t+HEl 
CH2Clhp + Cl, > CHCI34 HCl 
CHCI3 + Cl — CCl44,HCl 


The initiation propagation and termination of halogenation of alkane involves free 


radicals, 

Initiation step Clg~—— 2CI° 

Propagation step Cl? + CH, ——>HCI+CH, 
Termination step CH; +Cl?—>CH,Cl 


The dehydration of alcohols is an elimination reaction which involves € — O cleavage. 
Ease of dehydration oc Ease of C — O cleavage ~ number of B- carbon in alcohol. 
3 B.=C€ in tertiary alcohol, 2 B—C in secondary alcohol and | B—C in primary alcohol. 


Ease of dehydration o Ease of C—O cleavage « Size of R in alcohol 
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Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


~ temperature. 
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Concentration Fl2SO4 180°C causes (3-climination reaction 
C,H ,OH —SSE8*1 + HC = CH, +H,0 
But concentration H2SOx4 causes condensation elimination reaction at 140°C. 
2C,H,OH i. + C,H, -O-C,H, | 
This is §-elimination reaction which involves removal of X from o—-C and removal of 
B-H from B-C. 
H xX 
| | 
-C-C-+KOH—“"-5-C =C-+KX+H,0 
| | | | 
Dehalogenation is removal of X from a-C and (}-H from B-C. 
In alcoholic medium OH becomes strong base hence it attacks(on B—H instead of 
replacing X from RX. Therefore, alkene is produced fromRX by B-elimination reaction, 
H X 
| | 
OH” + -C-C-+KOH—“""_,-C = C-#KX +H,0 
| | | 


Dehydration of alcohols need dehydrating agents likeconcentrated H2SOx, P20; or PsOio, 
H3PQx, and Al203. . 

HNOs is not a dehydration agent at all. 

Ethene is an unsaturated hydrocatbomSo, it becomes saturated, reduced by the addition 
of hydrogen gas. 

C,H, +H, —*>C,H, 

Bromine water (Brzaq)) dS reddish brown in colour. It is used to detect unsaturation in 
hydrocarbon when any unsaturated hydrocarbon (1-Pentene / 2-MethyI-1-pentene) come 
across it. Bromine water is decolourized. 

Alkane is saturated hydrocatbon while alkene is an unsaturated one. The presence of 


unsaturation is detected “by bromine water test and hydroxylation (using Baeyer’s 
reagent). Ozonolysis is.uised to locate Position of double bond. 


OH OH 


cold | 


} | 
palin, sees ~ C-+2Mn0, +2KOH 
| 


Vegetable phee is 
with glycerol. 
The unsaturation can be vanishe 


prepared from vegetable oj] Which is tri-ester of unsaturated fatty acids 


d by hydrogenation in presence of Ni at high 


rople M4 eee 
OH OH 
| | 
Q.16 a -~ C-42Mn0, +2KOH 
| | | 


Q.17 Markownikove’s rule As obeyed by unsymmetrical alkenes. Symmetrical alkanes like 
CH3CH = CHCHs having no binding to obey the rule because both doubly bonded carbon 
atoms have same number of hydrogen atom. 

In case of alkenes, the addition is started by the attack of electrophile. 


KH DP ees : H CH, 
_<X ———> a as 


va X\ y \, 


Q.18 


Q.19 The alkene which contains only one double bond is called monoene. 
Q.20 Alkaline KMnOs is called Baeyer’s reagent which, is used, ingthe laboratory for the 
detection of double bond. 


Q.21 
HC =CH + H,O— 2+ CH, =CH 


dil. HySO, 


‘ OH. 
Vinyl! alcohol 


Molecular rearrangensent 
————————— CH 4 C-H 


I 
0 
Acetaldehvde 
Q.22 Only terminal alkynes show the acidiecharacter because sp hybridized carbon atoms of a 
terminal alkyne pulls,the elelctrons more strongly making the attached hydrogen atom 
slightly acidic. 2-Butyne,is notiacidic because it is not terminal alkyne. 
Q.23 Reactivity orderof alkane, alkene and alkyne is given below 
Alkene > Alkyne >Alkane 


Q.24 
y OH 
. - $+ §- H,SO. 
CHy—-c cn + stone “ 
: 1 >. HgS0,” CHy CH, 
ce | 

GH H; =— cil;—C—CH, 

0 5 Propenc-2-o} Acetone (Propanonc) 


HC =CH+ 2AgNO; + 2NHsOH ——> Ag C=C Ag + 2NH4NO; + 2H20 
Silver acetylide 
(White ppt.) 
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Q.26 


HC = CH + 2Na ————» Na C#C Na + Hy 
Acetylene — acetylide Sake thane. alstty attention ids 
27° Benzene consists of six sp?-hybridized carbon atom: ach sp*- 
hybrid orbital therefore fscel number of hybrid orbitals in benzene would 
Q.28 Resonance energy of benzene is +150.5 kImol! ” 
Q.29 In benzene all six carbon atoms are sp’-hybridized, so each car a a 
half filled un-hybrid orbital that is involved in partial overlap wit 
orbitals of p to form x-electrons cloud of 6 electrons. 
Q.30 In Friedal Craft's reaction AICh is a catalyst. It accelerates the 
R—X like CH3C1. 


Q.31 


C,H, +C,H.COCI 
C,H, +CH,CH,CH, - 


Q.32 The conversion of 


Ohexane is hydrogenation. This process of 
as it gives out 208kJ/mol of energy. 


Q.33 


Cyclohexane 


ue = -358.5 kJ/mole (calculated hea 


ental value = -208.0 kJ/mole (observed heat 


= -150.5 kJ/mole (resonance en 


tof hydrogenation) 
of hydrogenation) 
ergy) 


ce 
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1.34 Alkyl benzenes are oxidized to benzoic acid by nascent oxygen whieh is produced by 


Q.35 


Q.36 


Q.37 


ETS - PRACTICE BOOK 


Ree 


reacting purple coloured KMaOs with H2SO. or orange red coloured K2Cr2O7 during, this 
production colour is discharged, 


al von 
yO » maha 
Wongoie act 
SHE ‘OOu 
O10) ie emtoe co 
Henzoie acid 


an ‘oot 
OO) ee al eito 


\ 
ener Henney 


0) QoQ) —__—— qatar 


Vonavie acid 


Whatever the length of an alkyl group may be, it 
Moreover the colour of KMnQ, is dischar 


for alkylbenzenes. 


ne carboxy! group. 
e, this reaction is used as a test 


CH, 


+ 30] + 10 


Benzoic acid 
para directing groups which activate the benzene 


Chlorobenzene 


1 ‘ 
' 0, 
XHNOs + H:SO0 , cane 
NO 


o-Chloronitro benzene 


’ 
p-Chloronitro benzene 
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EXPLANATORY NOTES» 


(PAST PAPER QUESTIONS) 
Q.1_ When hydrogen atom is removed from benzene, group left is called phenyl! group, 


bong 


Q.2. Cone. HNO3 and Conc. H2S0s (nitrating mixture) is used for introduction of nitro group. 
Q.3 In ethyne only sp-sp overlap gives sigma bond between carbon atoms. 
Q.4 Hydrogenation of unsaturated oils is done by using finely divided Ni. 
Q.5 The substitution of -H group by —NO2 group in benzene is called nitration, 
Q.6 Acetyl chloride and benzene reacts to give acetophenone in the presence of AICI, 
catalyst. . 
Q.7 _ Inthe reaction of ethene with bromine the intermediate formed.is brominium ion 


te CH, 
2 wa 
B 


: 
Q.8 — Ethene on polymerization, give the product polyethene, this reaction may be called as addition 
reaction. 


Q.9 The introduction of R-C group in benzene is called Friedel craft acylytion. 
CHC CH, 


Q.10 Br is the product)formed) when propene reacts with HBr folowing 
Markonikov rule. 

Q.11 The introduction of an alkyl! groupsin benzene takes place in the presence of AICI; &R-CI 

Q.12 Addition of unsymmetricalyreagent to an unsymmetrical alkene is governed by 


markonikov rule, according, to this negative part of reagent will attach to those double 
bonded carbon having less number of hydrogen. 


Q.13 Order of reactivity of alkenes with hydrogen halide is HI > HBr > HCI due to bond 
energyactor, 


Q.14 Cl" is anelectrophile which can attack strongly on benzene. 


Q.15 The reaction of benzene with bromine in the presence of FeBr3 follows the mechanism of 
electrophilic substitution reaction, 


Hy 
C—CH, 


0.16 is the intermediate form during this reaction, 
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Q.17 When benzene reacts with Acetyl chloride (CH3COCI) in the presence of AICIs 
acetophenone is formed. The electrophile in this reaction will be CH,C’=O 

Q.18 Aldehyde (-CHO) and carboxy! (-COOH) both are meta directing groups. 

Q.19 For halogenation of benzene, AICI catalyst is used. 

Q.20 Chlorination and Bromination mostly use U.V light. 

Q.21 Aldehyde (-CHO) has electron withdrawing effect while other have electron donating. 

Q.22 Reaction mechanism of alkanes with halogens is known as free radical mechanism. 

Q.23  Propene is obtained by the elimination of bromopropane. 


, 74 HoH 
Q.24 C=C +B H-C-C-t 


| | 


H H Br Br _ 
this is used to detect the presence of double bond, in the 


presence of multiple bond, bromine decolourizes. 
Q.25 Br‘ acts as an electrophile in the electrophilic substitution of benzene with bromine. 


Q.26 Cl, + FeCl, > CI + FeCl this is the first step to produc@electrophile. 

Q.27 C+CO+CO2+H20 all are possible products of butene during combustion. 

Q.28 Step | is free radical substitution as alkyl bromide is produced from alkane and step II is 
elimination as alkene is produced from alkyl! halide. 

Q.29 Homolysis of a covalent bond yields a very reactive free radical with incomplete octet in its 
valence shell. 

Q.30 F2>Ch>Br>h is the corréet/order. Fluorine is most reactive non-metal which reacts with 
alkanes in the absenceof suftlightwithout heating and the order decrease down the group 
for halogens. 

Q.31  iso-butene (CHsj2C=CHp will give acetone along with formaldehyde upon ozonolysis. 

Q.32 V20s as catalyst is‘useddmpoxidation of benzene ring which produces maleic anhydride. 

Q.33  Nitrobenzene is less.feactive than benzene due to presence of deactivating meta directing 


NO} group. 
Q.34 CoH, > CH, > C,H, is the correct order. alkenes are most reactive hydrocarbons due to 


presence of a pi-bond, in alkyne there are 2 pi-bonds due to which bond length decreases 


and.bond energy increases so alkynes are less reactive, while benzene is stable and least 


reactive due to resonance stability. 
Q35 ACN is deactivating and meta directing group, 
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Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 
Q.43 


Q.44 
Q.45 
Q.46 


Ethylene or ethene decolourizes the KMnOx due to presence of double bond but does not 
give positive tollen’s test. 
; & 
™ 2-3 di methyl-2-pentene 
H,C-CeC-CH,-CH, 


This is an alkene that pives acetone and butanone upon ozonolysis. 
Treatment of ethene with cold sulphuric acid followed by reaction 
yields ethanol, This is the hydration of alkene. 

Alkenes undergo electrophillic addition reaction, due to doub 
rich (nucleophillic) and is easy breaking of pi-bond. 


| |  C,H,Br, shows cis-trans isomerism. 
Gr-C-C-H 


H,C-CH,-CH, -BrtAlcKOH——> C25 j 


1,0 


‘D” is 2-propanol. 


Hydration of alkenes are industrially used 


para directing methyl group. 

SO; is the electrophile in sulphonat 
Friedel craft acylation is used 
CHs is attached with the 


it makes the ring good nucleophile because of 
electron donating natur 
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Which of the following is alkyl halide 


A. CH3Cl B. CoHgClo 
CyCHsCls D. All of these 
Which one is monohaloalkane 

A. CH2Cl2 B. CH3 — CH3 — CH2 — Cl 
C. CHCl D. CCl 

Which of the following is primary alkyl! halide 

A. Iso-propy! halide B. Sec. buty! halide 
C. Ter. butyl halide ~ D. Neo-penty! halide 
Elimination bimolecular reactions involve: 

A. Ist order kinetics B. 2™ order kinetics 
C. Zero order kinetics D. None of these 
Which one among the following is not a good leaving group? 
A; HsOr BCE 

Cc, OH” D. Br 


Alkyl halides are considered to be very reactive compounds towards nucleophile because 
A. They have an electrophilic carbon . 

B. They have an electrophilic carbon and a good leaving group 

C. They have an electrophilic carbon and a bad leaving group 

D. They have a nucleophilic carbon and a good Jeaving group 

Order of Sn1 reaction 

A. | B. 1.5 

C2 D.3 

Which of the following is correct about SNireactions: 

A. Retention of the configuration of the alkyl halide molecule 

B. Unimolecular reactions 

C. Reaction rate is a function of the [alky! halide] 

D. All of these 

B-elimination reactions are due to: 

A. Attack of the incoming nucleophile on alpha hydrogen 

B. Attack of the incoming nucleophile on beta hydrogen 

C. Attack of the incoming nucleophile on beta carbon 

D. Attack of incoming nucleophiles on electrophilic carbon 

Tertiary alkyl halides give 
A. SnI and E] reaction B. Sn2 and E2 reaction 
C. Sn2 and E1! reaction D. None of the above 
Which of thefollowing is correct about Sn2 reactions: 

A. Breakage of CX and formation C—Nu bonds are simultaneous 
B. Inversion of the configuration of the alkyl halide molecule 


C. 2nd order kinetics 
D. All of these i . : 
Whithestatement is incorrect about reactivity of alkyl halides with respect to 


nucleophile _ 
A. Greater the bond energy of R-X, lesser the reactivity 

B. Greater the bond polarity of R-X, lesser the reactivity 

C. Greater the bond energy of R-X, smaller the stability 

D. Greater E.N difference of R- X, greater the stability 
Which statement is incorrect about nucleophilic substitution reaction 
A. Incoming nucleophile must be stronger than the leaving one 

B, Leaving nucleophile must be stronger than incoming nucleophile 

C. Tertiary alkyl halides generally give SnI reactions 

D. Sn2 is a single step mechanism 
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Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q-23 


Q.24 


Q.25 


Q.26 


Q.27 
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In B -Elimination the resulting product is? 


A. Alcohol B. Alkane 

C. Alkyl halide h : Paani 

Which compound is most reactive throug 2 mec 

A. CH3-Cl . B. CH3-CH2-CH2-Cl 

C. CH3—CH2-Cl D. All have same reactivity 

Thioalcohol is prepared when alkyl halide is reacted with 

A. OH B. SH 

C. NO; D. I 

Whether an alkyl halide follows SN1 or SN2 mechanism depends on 

A. Steric hindrance B. Stability of carbocation — 

C. Inductive effect D. All of these 

Ter. butyl bromide refers to follow which alia during substitution reactions 
A. Snl B. Sn2 

C. Both A and B D. It does not show SN reactions 

If an nucleophile is the attacking reagent which one)would be the most reactive one 
A.R-F B.R-Cl | 
C.R-Br DR=! 


During Sx2 mechanism of alkyl halides C ~X bond undergoes 
A. Homolytic cleavage : 
B. Heterolytic cleavage 
= Sometimes homolytic, sometimes heferolytien 
D. C-X bond is not cleaved in Sn2 reactions 
Which of the following is true about R ~I 
A. They are most reactive alkyl halide fora given alkyl group 
B. They show maximum boiling point for a given alkyl group 
C. Cannot be prepared directlyiby reaction of alkanes with I2 
D. All are true 
Which of the following reactions is not shown by R-X 
A. Substitution reactions ~ 
B. Elimination reactions 
C. Reduction 
D. It shows allof above mentioned reactions 
Most common reactions shown by alkyl halides are 


A. Substitution B. Elimination 

C. Reduction ' _D. Polymerization 

2° alkyl halides show both SN: and SN? reactions depending upon 

A. Natureof functional group . B. Temperature 

C.Nature of solvent D. All of these 

Ammoniareacts with excess of alky! halide to form 

A. ]°- amine B. 2°-amine 

C. 3°-amine D. Mixture of 1°, 2° and 3° amines © 
The main factor which decides the reactivity of (R — X) is 

A. C°-X bond strength B. C — X bond polarity 


C. Both C — X bond strength and polarity _D. Boiling point of the given R- X 
Higher polarizable nucleophiles favour 

A. Substitution reactions 

B. Elimination reactions 

C. Favour both substitution and elimination reactions equally 

D. Cannot be predicted 
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Q.34 
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B. CH3 —O —CHs3 
D. No reaction will occur 


Which among CH3X, R — CH2 — X, R2CHX, R3CX is most reactive towards SN2 


B. RCH2X 
D. CH3X 


B.1<3<2<4 


CH, -CI—> A. “A” product is 
A. CH3 —- OH 

C. CHg 

reaction 

A. R3CX 

C. R2>CHX 

Consider the following haloalkanes 
eS kag 2, ChgBr 
5. CHs Cl 4.CH3 1 
The increasing order of reactivity in SN reactions is 
A.4<3<2<1] 

C.1<2<3<4 


D.1<2<4<3 


The organic chloro compound which shows complete stereo chemical inversion 


during Sn2 reaction is 
A. (C2Hs)2 CHCI 
C. (CH3)2CHCl 


B. (CH3)3CCl 
D. CH3 — Cl 


Second step of which of the following pair of reaction Is same 
A. Ei, + SN1 B. E2+SNI 
C.SNI +SN2 D. None. of these 
Which of the following is the most stable carbocation, © 

A. Secondary B. Primary 

C. Tertiary _ D. All have same stability 
Which reagent is a good nucleophile? : 
A. NH3 B. HBr. 

C. Bro D. BH3 

CH, —-CH, -OH + Alc. NH, —3@ 

A. CH3CH2—-NH2 B. CH3—CH2—H 


C. CH2—-CH2 


_ D. CH3-CH2-CH3 


Which C-X bond has highest bondnergy per mole 


A. C-Br 

C. C-Cl 

Rate of Ei reaction depends upon 
A. Concentrationof nucleophile 


B. C-F 
D. C-I 


B. Concentration of.substrate as well as alky! halide 


C. Concentration of substrate only 
D. None of these 


An alkyl halide may be converted to alcohol by 


A. Addition 
C. Substitution 


B. Addition 
D. Elimination 


Neutral nucleophile among the following is 
A. CN" B. :NH3 
C. aa | D, C2HsO™ 
CH3CH2-Br+CN- ——>? 
B, CH2 = CH2 


A. CH3CH2-Br 
C. CH3CH2-CN 
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| PAST PAPER QUESTIONS 
Q.1 During Sy2 reaction, configuration of alkyl halide molecule Is: 

A. Remains same 

B. Depends upon carbon atom 

C. Gets inverted 

D. Depends upon electronegativity of halide 
Q.2 When purely alcoholic solution of sodium/potassium hydroxide and halogen alkane 


are refluxed an alkene is formed: 
CH3-CH2-Br (in presence of alcoholic KOH)— CH2=CH2 


MDCAT (2040) 


What is the mechanism of the reaction ; MDCAT (2011) 
A. Elimination B. Dehydration a2 
C. Debromination D. Nucleophilic substitution 


Q.3. The alkaline hydrolysis of bromoethane shown below gives alcohol as the product 
CH, —-CH, - Br —>CH,CH,OH 


The reagent and the condition used in this reaction may be MDCAT (2012) 
A. H20 at room temperature B. KOH is alcohol 
C. Ethanol, heat D. Dilute NaOH(aq), warm 

Q.4 ‘In substitution reaction, secondary halogenoalkane give/show ~MDCAT (2012) 
A. Sn] mechanism > B. Both Ejand E2 
C. Sn2 mechanism D. Both SnI and Sn2 


Q.5 Consider the reaction given below: 


_. 
CH,CH,CH,CH,Br ,4 + CH,CH,CH,CH,OH 


+CH,CH,CH=CH, 


which statement is true? MDCAT (2013) 
A. Reagent for | is KOH in alcohol B. Reagent for Il is KOH in aqueous medium 
C. Reaction II is elimination D. Reaction | is debromination 


Q.6 If halogenalkanesare mixed with an excess of ethanoic ammonia and heated under 
pressure amine are formed) Which amine is formed in the following reaction? 


CH,CH,Br a ane , MDCAT (2014) 
A. CH3—GH2—NH—CH2>—CH; B. CH3—CH2—CH2—NH> 
C. CH3+CH2—NHa D. H2N—CH2—CH2—-NH> 

Q.7 Consider the reaction given below: 
CH, - CH, Br =" H,C = CH, + HBr 
Mechanism followed by the reaction is: MDCAT (2016) 
At B. Sn 

os . El ee F : D. Sn2 

‘ uring the SnI reaction, the fast reaction invol 

A. Breakage of covalent bond ve MpcaTai) 


B. Transition state 
D. Attack of nucleophile 
used. OH" in this case will act as 


C. Formation of carbocation 
Q.9 | In elimination reaction, alcoholic KOH is 


A. Electrophile B. Lenina MDCAT (2017) 
C. Base Dike group 
METS - PRACTICE BOOK 
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Q.10 
Q.11 
Q.12 


Q.13 


Q.14 
Q.15 
Q.16 


Q.17 
Q.18 


Q.19 


Q.20 


Which is an intermediate compound in Sn: MDCAT (2017) 
A. Ethoxide ton B. Alkene 
C. Alkyl halied D. Carbocation 
Among the alkyl halides, which always follows Sn2 mechanism: MDCAT (2017) 
A. Primary alkyl halides B. Tertiary alkyl halide 
C. Secondary alkyl halides D. BothA &C 
In elimination reaction, is used: MDCAT (2017), 
A. Acidic K2Cr207 B. Acidic NaOH 
C.CuCh D. Alcoholic KOH 
Which halide ion has the capacity to act as both very good nucleophileand good leaving 
group in nucleophilic substitution reactions? SET (2019) 
A.I- . B. Br* 
CF D. Cl 
Which one is not nucleophile? NUMS (2019) 
A. BF3 B. NH3 
C. -—NH2 D. -OR 
Which type of alkyl halides gives SN2 mechanism? 4 NUMS (2019) 
A. Secondary alkyl! halides B. Tertiary alkyl! halides 
C. Vinyl halides D. Primary alkyl halides 
The compound which has the highest boiling point inthe following is ETEA (2019) 
A. Methyl chloride B. Methyliodide — 
C. Methyl bromide - D. Botha andb 
Which product is obtained by the hydrolysis,of 1-chlorobutane with the aqueous 
sodium hydroxide? MDCAT (2019) 
‘A. 1-butanol B»,] -butanal 
C. 1-butene 3 D. Butanone 
Alkyl halides involving —G-X bond breakage and -C-Nu bond formation 
simultaneously would follow the mechanism: NMDCAT (2020) 
a. Sn! B. Sn2 
c. Ey . D.E2 . 
Secondary alkyl halide is:¢ - , NMDCAT (2020) 
CH, 
A. |) ae. 
H-C-Cl 
H-C-cl | 
; M1 
c D. CH,Cl 
het 
| 
HW 
R-X on réaction with alcohols forms: NMDCAT (2020) 
A. R-OH B. ROR 
C.R-X OH ERs 
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Q.5 
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Alkyl halides are monohalo alkanes only C,H2n+1X 
Monohalo alkanes have only one halogen attached to hydrocarbon chain and follow 
general formula CnHantiX. 
Neo-penty! bromide is a primary alkyl halide 
re 
CH,-C-CH, -Br 
| 


CH, 


A bimolecular reaction involves 2 molecules in rate determing step, 


| 
OH” +H-C-CH, —scn, = CH, +Cl+H,0 


R= K [C2HsCl] [OH] 

Order = 1+] =2 

OH” is very strong nucleophile and due to its high charge to size ratio it is strongly 
attached to carbon and hence a poor leaving group. . 

Electrophilic a-carbon of alkyl group makes it a’ good)substrate for nucleophile attach 
which is aided by good leaving groups. y . 


| i ™ s- \ 2 
_ S = StepI_, +; 
C x Slow L fo 


__ ¥ \ 2 | a. 
Ny “C= Nu — rar ? Nu AOR SC SNu . 
50% Inversion 50% Retention 
R=tieC2 
KE-C-X] 
Order = | 
SN1-— Unimolecular nucleophilicubstitution 


| a. | — \ Ss 
= _xX Step! ~C*_ 4K 


Slow #7 
va + y | ! | 
Ni “C= Wa Grapnu-C-+-C—Nu 
50% Inversion 50% Retention 
| . 
R=k[-C-X 
[-C- x] 


Order= | 
8 -Elimination involves attack of strong base (e.g. OH) on B -hydrogen. 


Tertiary alkyl halides can be ionized relatively easily due to stable carbocation hence 


Giving Syl.and E; mechanism in both first and the rate determing step involves ionization 


of R 2X to R*. 
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Q.12 


.13 


Q.14 


Q.15 


Q.16 


Q.17 
Q.18 


Q.19 
Q.20 


Q.21 


Departing 
Nucleophile 
Inverted molecule 


sp'-hybridized 


Transition state 
sp'-hybridized sp’-hybridized 


carbon carbon carbon 
tetrahedral planar triangular temraliearal 
Rate = k [alkyl halide]! [Nucleophile] 
Order = 1+1=2 


Reactivity of R-X « C—X bond polarity 
« C—X bond length 


hs a" 
C-X bond energy 
l 
Stability 
So greater stability means higher B.E . 
SN reactions are favoured by a good leaving and stronger incoming group. 
7 & Strength of incoming Nué : : 
es ern 
Strength of leaving Nu ; 
B -Elimination reaction produces alkenes from alcohol or alkyl halides. 
R-CH, —CH, -X—*“*_»R -GH, =GCH, + HX. 
R—CH, — CH, -OH—3age + RESCH, = CH, +H,O 


180°C 
(Alkene) 


oc 


Reactivity throughSn2 mechanism 
l 


oc ss 
Size of R 
Hence the order 
CH3X > C2Hs— X > C3H7X 
Thioaleohol= R SH 
R —Br+SH — >}R-SH+Br™ 


Greater steric hinderance, greater stability of R* and greater i ive ¢ Snl. 
Ter. Buty! bromide is a tertiary alkyl halide, and tertiary aeeed a i. oe 
Reactivity of R-X «—_—___! 
C-—X bond energy 
Reactivity order 
R-+I>R-Br>R-CI>R-R 
In heterolytic cleavage one of the atoms leaves 
mechanism leaving X~ gets both electron. 

R-X + Nu! ——» R-Nu + xX"! 
(i) Due to low bond energy reactivity is highest, 


with both of the shared electrons in SN2 


_ (ii) Greater polarizability of “I” increases boiling point, 


KETS - 


(iii) R —| are highly reactive and gives reversible reaction so cannot be prepared directly: 
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SN 
R-Xshows ———* B-E 


Reduction 
R*X* are good substrate for nucleophile attack of o -carbon giving mostly SN reaction. 


Polar solvent 


Nu” = 
R 
CH-X 
R’ Non olar solvent SN, 


Nu 
In polar solvent formation of carbocation is favoured which allows Snl mechanism. 
When R — X is excess, these are enough R — X molecules to react with¢NH; and.make 1°, 
2° and 3° amines. : 
C — X bond has to be broken in order to another Nu" to replace X~. ‘So bond energy is 
major factor. 
Higher polarizable nucleophile gives off electron easily to electrophilic carbon favouring 
substitution while it does not favour elimination as it is weak base. © 
KOH in alcoholic medium favour f -elimination, as CH3— Cl lack B-hydrogen so no 
reaction may occur. . 
Smaller the R group greater the reactivity. Reactivity order towards 
Sn2 CH3X > RCH2X > R2CHX > R3CX increase“in R.— groups increases steric 
hindrance. : 
Reactivity of R-X« ae 
B.E of C — X 
Bond energy order 
C-F>C-Cl>C-Br>C-l 
Hence reactivity order 
CH3F < CH3Cl < CH3Br < CHal 
CH3C] gives only Sn2 reaction giving complete inversion. 
First step is same in Sni¢an 
different in all Snl, SN2s Ei and E2. 
Order of stability of carbocations 
Tertiary > Secondary,> Primary 
Stability of R* o¢ Number of B-hydrogens | ° Inductive effect 
NH; has a lone pair to donate which makes it a good nucleophile. 
CH, -CH, ~Br# AledNH, > CH,CH, — NH, + HBr 


| 
Bond enerey.oc —- «< AE.N 
By B.L 


Order of B.E C_F>C-Cl>C-Br>C-! ; 
For E) redetion R = K[R-X] unimolecular mechanism. 


R-X+OH. ,—X—>R-OH+X™ 


(aq) 
X~ is substituted by OH™ 
NHs has no net charge. It is nuc ! 
CH, -CH, -Br+CN™ —Sx?_» CH, - CH, -CN+Br 


leophile due to presence of lone pair on nitrogen atom 
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(PAST PAPER QUESTIONS) 
During Sn2 reaction, configuration of alkyl halide molecule is inverted 


H,. (r H -H va. 
— &+ o- 5+, _ 
fo 8 i RO pe ho io. oa # Br 
Departing . ra 
H  Nucleophile 4 g 
Transition state Inverted molecule 


Production of alkenes by alkyl halides in the presence of alcohlic \KKOH is due tg 
elimination mechanism. ; 

Alkyl halides produce alcohols under SN mechanism using aqueous solution of NaOH o; 
KOH (slightly warmed). _ 

Secondary alkyl halides undergo both SN; and SNo. 

Reaction I is SN reaction using aqueous KOH while reaction His elimination using 
alcoholic KOH. 

Ethyl bromide gives primary amine with exces¢ of ammonia. If R-X is in excess the 
mixture of primary, secondary, tertiary and quaternary amine is obtained. . 
Preparation of alkene indicates the elimination mechanism while presence of primary 
alkyl halides indicates the Ez mechanism. er : 

Snl mechanism is consisted of two step, 1° step,is formation of carbocation which is 
slow while 2 step is attack of nucleophile which is fast. 

In the elimination reaction, OH"! act aSja,base which attacks on B-hydrogen 

Intermediate species formed during SN} mechanism is carbocation. 


During nucleophillic substitution reactions, primary alkyl halides always follow the Syl 
mechanism. . 


In elimination reactions alcohlic KOM is used. 

lodide ion (I"') behaves’ as a good leaving group as well as good nucleophile due to its 
larger size and high polarizibility. 

BF3 is an electrophile while all other are nucleophiles. 


During nucleophilic substitution reactions, primary alkyl halides always follow the Sn! 
mechanism. 


Methyl iodide has highest boilin 
iodine. 
|—chlorobutane with the aqueous sodium hydroxide gives |-butanol. 


During Sn2 mechanism, C-X bond breaking and C — Nu_ bond formation occurs 
simultaneously, 


8 point due to larger size and high polarizibility of 


NX H H 
a, O's. ae vH 
HO + H oc - ar HO vrs Coreen Br HO C iy’ aces 
Af eparting - 3 " 
m Nucleophile ‘pp «Leaving 


H 


; group 
Transition state 


Inverted molecule 
CH, + i 7 

,| in the given compound, a-carbon contains 2 “ 
CH, -C-Cl : 
| 
if 


Alkyl! halides and alcohols react to form ethers. 
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Which of the following can be used for alcohol denaturing 


J 
Q A. Methanol B. Acetone 
-  C. Pyridine D. All of these 
Q.2 Absolute alechol is 
A. 100% C2HsOH -B. 100% CH30H 
C. 95% C2HsOH . D.15% C2HsOH 
Q.3 The carbon to which functional group in alcohols is attached is 
A, oc-Carbon B. B-Carbon 
C. Saturated carbon D. Both A and C 
Q.4 Alcohol in which hydroxyl is attached to carbon which is further attached to two 
alkyl groups is : 
A. Primary alcohol B. Tertiary alcohol 
C. Secondary alcohol ~ D. None of these 
Q.5 Isobutyl alcohol and isopenty| alcohol are 
A.Primary alcohols B. Tertiaryalcohoh, 
C. Secondary alcohols D. All 
Q.6 Identify a tertiary alcohol ot 
A. 2—Pentanol B. 2 — Methyl —2 — butanol 
C. 2,2-Dimethyl —1 — propanol D. 3 Methy| — 2— butanol 
Q.7 Dehydration of alcohols with conc. H2SO4 at.180°C gives: 
A. Ethers ; B. Esters 
C. Alkenes D. Alkyl halides 
Q.8 Among alkenes which one produces t°-butyl alcohol on acid hydration 
A. (CH3)2 — C = CH2 ( B. CH3 — CH = CH - CH3 
C. CH3 —-CH2—- CH =CH2 . @ D. CH3 — CH = CH2 
Q.9 During hydration of alkenes to form alcohols, alkenes are first dissolved i in 
A. Water B. Concentration H2SO4 
C. Dilute H2SO4 - D. Both B and C can be used 
Q.10 Primary alcohols upon oxidation with acidified dichromate gives: 
A. Aldehydes B. Ketones 
D. All of these 


C. Branched alkenes. 
Q.11 Tertiary alcohols,with acidified dichromate gives: 


A. Aldehydes ~ __ B. Ketones 
C. Alkenes D. Alkynes 
Q.12 Which’of the following reacts with ie iodine: 
A. 1-Propanol — B. Ethanol 
C. Methanol D. 2-Methyl-2-propanol 


|, the alkoxide ion thus formed is a strong 
B. Nucleophile 
D. Free radical 
d by the oxidation of ethanol. This X reacts with 
X likely to be: 
B. Ethanoic acid 
D. Butanoic acid 


Q.13 When alcohols react with Na meta 
- Electrophile 
01 C. Acid 
v4 An organic compound X is prepare 
ethanol to produce an ester, what is 
A. Methanoic acid 
- Propanoic acid 
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Q.15 Which inorganic reagent may be used to distinguish between phenol and methang — 
A. Alkaline aqueous I2 B. K2Crz O7 in dil. H2SO4 


C. Aqueous NaHCO3 D. Na metal 
Q.16 K2Cr207/H2SOs4 generates 
A. O2 B. Ho 
C. [0] D. [H] 
Q.17  Esterification takes place when an alcohol reacts with 
A. Organic acid B. Inorganic acid 
C. Both organic and inorganic acids D. Ethers 
Q.18 During preparation of ester, the bridge oxygen is from 
A. Alcohol B. Acid 
C. Ether alcohol or acid D. Catalyst 


Q.19 Which of the following is incorrect 
A. 1° alcohol oxidizes to form aldehyde which is further oxidized to carboxylic acid 
B. 2° alcohol oxidizes to form ketone, which is further oxidized to carboxylic acid 
C. 3° alcohol is not oxidized in presence of ae : 
D. All are correct statements : 

Q.20 Alcohols react with Na metal to produce >. 
A. R-ONa ~ - \ \B. Both A and B 


C. H2 gas \D. No reaction takes place 
Q.21 When an alcohol reacts with PXs, theorder or reactivity of alcohol is 

A. PS 27> 3° | Bo S203 1F 2 

CP S2S3° - D. Both B.and C are correct 


Q.22 There are four alcohols P, Q,R and S$ with 3,2,1 and zero oc-hydrogens which will 
not respond to Na2Cr207/H2SO4 
A.P , B.Q . 
C.R- 7 D.S 


—Q.23. Alkanol + [o] APS, 1 yp 


The correct products are 


A= C,H,,0 : _ . A = C,H,,,:0 
“B= CHO, : B= C,H,,0, 
A=C,H,,0;, D. A=C,H,,0 
| B=C,H,,O B=C alls, 90 
Q.24. When ethanol reacts with sodium metal than 
A. C—Obond breaks “a 4 C—C bond breaks 
| C“O—H bond breaks D. C—H bond breaks 
Q.25 | The number of moles of diol are required to produce one mole of hydrogen gas. 
A. | B. 3 
C.2 D. 4 
Q.26 Rasberry flavoured compound is produced by a condensation process. The process 
may be 
A. Addition B. Evaporation 
C. Elimination D. Esterification 
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Q.27 te of the functional group ner of alkoxy alkane reacts with alkanoic acid to 
A. Alkyl alkanoate B. Alkane alkanoic aci 
; oic acid 
ey ee . D. Alkyl alkoxy alkane 
Q.28 sd ‘cation reaction, which one of the following bonds of alcohol undergo 
A.C—H B.C—O 
c.0—H | DCC.” 
Q.29 Excess alcohol at low temperature in presence of conc. of H2SO4 produce 
A. Ether B. Organic acid | 
C. Ester ees. D. Alkene 
Q.30 Phenol reacts with aqueous bromine and decolorizes aqueous bromineforming the 
white precipitates of: 
A. 2, 4-Dibromophenol B. 2-Bromophenol 
C. 2, 4, 6-Tribromophenol D. 3-Bromophenol 
Q.31  Picric acid can be prepared from phenol by : 
A. Halogenation B. Nitration 
C. Oxidation D. Sulphonation 
Q.32 Which one can be used as test for phenol 
A. CgéHsOH + CH3COCI in the presence of aq. NaOH: 
B. CeHsOH + HCHO in the presence of NaOH 
C. CéHs ONa* + CH3CH2 Br 
D. CeHsOH + Brz (excess) ' 
Q.33 Phenol on treatment with dil. HNOs at low temperature give 
A.o-Nitrophenol — B)im-Nitrophenol 
C. p-Nitrophenol : . D. Mixture of o-Nitrophenol 
Q.34 Phenol can be distinguished from alcohol by 
A. Tollen’s reagent B. Brocaq) 
C. NaHCO D. HC! 
Q.35 The reacticn of carbolic acid with caustic soda is used to produce colorless product. 
The molecular formula of the product is 
A. CsHsONa B. C7H60 
C. CéHsOH _ D, CeHsONa 
Q.36 Phenol and ethanol can be distinguish by all except 
_ A. Iodoform test B. Na—metal 
C. Aq. Bro | = D. Lucas-reagent 
Q.37 The reaction of phenohin which ring is involved except 
A. Nitration B. Esterification 
0.38 C. Sulphonation d if t Penol and ethanol 
38 Whats correet order for aci ity of water, 
A CelsOH)>)H20 > C2Hs0H oe ca > CaHlsOH | 
C! CgHsOH > C2HsOH > H20 D. Hz0 > Celis ne eomatic ring | 
Q.39 Conjugation between unshared electron pair on oxygen and aromane mee 
oe: C. Spat distance B. ar ieee 
od C. Stronger acidic character ae D. Ame 
‘ idic i ur | 
ft sree more acidic in na B. Propanol 
. Methano D. Butanol . 
C. Ethanol 
| 195 
KETS - PRACTICE BOOK 


Topic-16 Alcohols and Phenol, 


NN 


PAST PAPER QUESTIONS 


Q.1._ Dissociation constant of phenol is: i. MDCAT (2010) 
A. 1.2 x 10°° B. .2 x 10 : 
Cis <0.” D. 1.3 x 107° 
Q.2. Which of the following is secondary alcohol? MDCAT (201 1) 
CH, -CH-OH : CH, = ~OH 
A | 
CH, : CH, 
. cH 
C. CH,-CH,-CH,-OH _ D. CH, “CH az 
| CH, \ OH 
Q.3. An alcohol is converted into an aldehyde with samenumber of carbon atoms in the 
presence of K2CrO4/H2SO,. the Bienes is ~  MDCAT (2011) 
A. CH2C(CH)20H _ B. CH3CH2CH20H 
_ C. (CH3)3COH D. (CH3)2CHOH - 
Q.4 ~ The following structure is of: i La ‘ea as _ MDCAT (2012) 
| GaN : 
oe C sad OH : 
A. Secondary alcohol _ B: Tertiary alcohol. 
C. Primary alcohol Gm. oe acid . 
Q.5 Consider the following reactions . ; 
—_ 4 ‘QoHSOH + PCiIs—? 
at product (s) may be formed? M 13 
A. C2HsCl, POCI3 and HCI y B.C2HsCl and HCI : aes 
_ C.C2HsClI only D.C2HsCl and POC 
Qe —__Ais named as MDCAT (2013,2016) 
y a 
NO, 
A. Nitro phenol | 
C. Benzoic acid . ea ack 1 ‘ 
Q.7 Aqueous phenol decolorizes bromine wate 


t : ees : 
Staueture of the white precipitate formed? ee Tee NCAT 013) 
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primary, secondary and tertiary alcohols can be identified and distinguished by 


Q.8 
A. Lucas test B. Bayer’s test a 
C. lodoform test D. Silver mirror test 
0.9 Which one of the following groups is indicated when HCI is formed by reaction of 
ethanol with phosphorus pentachloride? MDCAT (2014) 
A, Amino group B. Halide group 
C. Hydroxy! group D. Hydride group 
Q.10 Which one of the following alcohol is indicated by formation of yellow crystals in 
jodoform tests? MDCAT (2014) 
A. Methanol B. Butanol 
C. Ethanol D. Proponal 
Q.11 The formula of 2, 4, 6-Tribromophenol is : MDCAT (2014,2016) 
Br 
A Br B. oft Br 
OH 
Br Br 
Br 
Br OH 
C. Br D. Br 
Q.12 How will you distinguish between methanol and ethanol? MDCAT (2015) 
A. By lucas test . B. By, oxidation 
C. By silver mirror test D. By-iodoform test 
Q.13. Which one of the following is an appropriate indication of positive iodoform test? 
: MDCAT (2016) 
A. Formation of H20 ~ B. Brick red precipitate 
C. Release of H2 gas D. Yellow crystal 
Q.14 (CH3)3C-OH Which one’ of the following is proper classification of the above 
formula? MDCAT (2016) 
A. Primary 7 B. Tertiary 
C. Secondary D. Polyhydric 
Q.15 C,H,-SO, an OY OA tH, SO, choose the correct type for this reaction 


Warm 
from the following? MDCAT (2017) 
A. Reduction . Hydroxylation 
C. Oxidation D. Hydration 
Q.16 CH,—-CH, —OH+ PCI, r —_>CH, —-CH, Cl+POCI,+HCl formation of HCI is test for 


the pres f__inacom ound MDCAT (2017) 
ye B. Saturated alkyl group 


me D. Acid H* ion 


C. Hydroxyl group | | 
Q17 C,H,OH+CH, -COOH —11:89_s 9 what will be the exact product MDCAT (2017) 
| C. Methyl! propyl! ether 


A. Diethyl ether 
0.1 Bt BWR ciate . 4 cat apie . - 
‘186 At 25°C wi _4 Dinitrophenol is formed by the reaction 0 
5°C with phenol 2-4 D1 Pp MDCAT (2017) 
ene. B. NaOH with Benzene sulphonic acid 
A. (HNO3+H2S0Os) with benz D. Sodium phenoxide with HCI 


C. (HNO3+H2SOx) with phenol 


ee Ie 
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Q.19 The phenoxide ion is more stable than ethoxide ion as 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


K 


MDCAT (2017) 


A. Lone pair on O-atom overlaps with the delocal ized m-bonding system in benzene 
B. Oxygen atom is directly bonded with benzene ring tn phenoxide ion 

C. The negative charge is localized on oxygen atom of phenoxide ion 

D. The negative charge is delocalized on oxygen atom of ethoxide ion 


The acidity of phenol is due to its : MDCAT (2017) 
A. Nature of Benzene B. Nature of phenoxide 

C. Double bond in benzene ring D. Hydroxyl group 
Alcohol in which carbon atom bonded to -OH group is further attached with three 
alkyl group is . MDCAT (2018) 
A. Aromatic alcohol B Hes snes 

C. Secondary alcohol . Tertiary alco 

Which ouetie following compounds is known as tertiary alcohol? 4, MDCAT (2018) 
A. 2-Methyl-1-propanol B. 2-Methyl-2-propanol 

C. 2-Propanol D. 1-Propanol 


Ethanol, ethanoic acid and phenol all contain acidic.functional groups, the order of 
the acidic strength is Ethanoic acid> phenol>ethanol 
This is mainly due to : SET (2019) 
A. Electron releasing (donating) effect of ethanoie acid is greater than that of ethanol 

B. Electron releasing (donating) effect of phenol is greater than that of ethanol 

C. Electron with drawing effect of phenol isgreater than that of ethanol 

D. Electron with drawing effect of ethanoie acid is greater than that of phenol 


Distinction between ethanol and phenol can be ascertained by SET (2019) 
A. Lucas test B. Tollen’s test 
C. lodoform test *q D. Reaction with bromine 
Choose a primary alcohol among the following SET (2019) 
A. 2-methyl-2-propanol B. 2,2-dimethyl-1-propanol 
C. 2-propanol D. 3-methyl-2butanol 
Dehydration of ethanolat 180°C in the presence of conc-H2SOx gives 
2 . | NUMS (2019) 
A. Ethene B. Ethane 
C. Ethyne D. Ether 
Industrially water gas is Converted into methanol by using catalyst 
19 
A. CuO + ZnO B, CuO + CrO3 7 
Cc AlO3 +ZnO ~D. ZnO + Cr 03 
Phenol react with CH3COCI to give NUMS (2019) 
A. Acid B. Ester 
C. Aldehyde ; D. Ketone 
Chooseweaction that does not require ZnCh Catalyst: ETEA (2016) 
A, CH,CH,OH+HC] —> CH,CH,CI+H,O 
B.CH,CH,OH + HBr —-> CH,CH,Br + HO 
C.CH ,CH,OH+H!I —> CH,CH,I+H,O 
D. Both B & C 
Tertiary alcohols are not oxidized into carbon compounds because ETEA (2019) 
A. They contain more alkyl group B. They have no alpha-hydrogen 


C. Suitable oxidizing agent is not available D. None of the above 
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Q.31 


Q.32 


33 


Q.34 


Q.35 


Ketones can be made by oxidation of 
A. Primary Alcohols fen alies Alectal MDCAT (2019) 
C. Tertiary Alcohols D Aldehnides ohols 


2 


A. Acidified Phosphoric acid B. Acidified Potassium dichromate (V1) 

C. Acidified Potassium hydroxide D. Acidified Oxalic acid 

IUPAC name of CeHsO(CHs3): is NMDCAT (2020) 
A. a gaa galsy B. 2,6-Dimethy! cyclohexanone 

C. 3-Methyl cyclohexanone D. 4-Methy |-3-hexanone 


(NOTE: this is the original NMDCAT question, its correct formula must be,CoHsO(CH3)2 
then B option will be right) 

Phenol is known as: 

A. Carpolic acid B. Carbonylicvacid 

C. Carbolic acid D. Carbolylie acid 
Phenol is more acidic than alcohols because of thé following reason 


NMDCAT (2020) 


NMDCAT (2020) 


A. Delocalization of negative charge in the OH group 
B. Delocalization of positive charge on the carbon atom in ring 


C. Delocalization of negative charge in the ring 
D. Delocalization of positive charge imthe OH group 
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EXPLANATORY NOTES)» 


Q.1 Denatured alcohol is poisonous to user. Methanol, acetone and pyridine all can bé addeg 
to make it poisonous. 
Q.2 Absolute alcohol is pure ethanol i.e. 100% ethanol. 


B oa 
Q3  -C-C-C_FG 
Q.4 
H H 
. 
R-C-OH sat es y 
| | 
H R R 
Primary alcohol Secondary alcohol Tertiary,alcoho! 
Q.5 a 
CH, CH, 
| GZ 7 
CH; -CH-CH, —CH, —OH CHs;—CH - CH, — OH 
Iso-penty! alcohol . Iso-butyl alcohol 
in both -OH is attached to primary carbon. © | 
Q.6 


OH | . 
: “4 CH, -C=CH,=OH 
CH, -CH-CH, -CH, | : ca 
CH, 


2-Pentanol (1° ROH) 2,2-Dimethyl-1-propanol (1° ROH) 
CH ; 


: | | 
CH, -CH-CH-CH, CH, 
H 


3 


| 
a | _ CH,-CH,-C-CH, 


3-Methy]-2-Bufanol (2° ROH) OH 


. >... | 2-Methyl-2-Butanol (3° ROH) 
Q.7. CH,-CH,~OH —= CH, =CH,+H,0O 


180° 
At high temperature 3 -elimination is promoted, 
Q.8 
"4 CH, 
| 
Che aa C - CH, + H,0 Wathen ; CH, ~ C- CH, 


OH 


Q.9.¢ CH, = CH, +H,SO, == CH, -CH, ~S0,H CH, -CH, -OH +H,S0, 
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| 
Q.10 R- CH, = OH +[0] ‘K,Cr0,/H, SO, R Cx H+H Ke) 


Alcohol Aldehyde 
Q.11 Tertiary alcohol do not undergo oxidation instead they undergo fB-elimination to give 
alkenes. 
CH; 
CH: \C_oH Sisj2? 0 CH» = C—CHs + 20 
H3 CHs CH; 
2-Methyl-2-propanol 2-Methylpropene 


Q.12 Ethanol is the only primary alcohol to give iodoform test. 
Q.13 R-O7 is an electron efficient specie hence a strong nucleophile. 


Q.14 
O 


CH, -CH, -OH—““"_>CH, -C-H—*“"_5CH,GOOH 
Ethanol ethanoicacid 


~&) 


CH,COOH +C,H,OH —“= CH, - CO - OC, Ha+H,0 
(X) ester 
(X) =Ethanoicacid 
Q.15 Methanol gets oxidized by acidified KaGr207 but,phenol does not. 
Q.16 K,Cr,0, +4H,SO, —>K,SO, #Cr(SO,)p+ 41,0 + 3[O] esterification. 
Q.17 RCOOH + R'OH==*RCOORY + H,0 


Organic acid Alcohol _ Ester 
Q.18 —OH group of acid is yi by ROT of alcohol giving SN reaction. So, bridge oxygen 


comes from alcohol. _ 


Q.19 
7 
R-CH,- OH yo R re 4 H oxidation REOOH : 
acl 


R’ 

| me R 

R-CH-OH =2isten_, C= O—2 »RCOOH + R'COOH 
2 R’ 


ketone 
Tertiary Alcohol are not oxidized 
20° 2ROH +2Na—>2R -ONa +H, 
Q21 Reaction of alcohol with PXs is nucleophilic substitution reaction in which OH™ 


replaced by X- and C-O bond is Dips hence the order 3° > 2° > 1°. 


K 
ETS - PRACTICE BOOK iia 


Topic-16 . Alcohols and Phenols 
opic- 


————————————————eeeeeee,_ 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


0.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Zero a-hydrogen means “S” is tertiary alcohol, hence it does not undergo oxidation, 
Alkanol —*#™» Aldehyde “““"» Carboxylic acid 
A B 
CnH2n0 CnH2nO02 
2C,H,OH + 2Na —>C,H,ONa +H, 
It is replaced by Na* by breaking O-H bond. 
HO-CH, -CH, -OH—“*4NaO- CH, —CH, -ONa+H, 
Diols have 2 replaceable hydrogen. 


Esters give off particular flavours. 


Isobutyl formate = Raspberry flavour. 
Iso-Butyl alcohol + Formic acid =“ [sobuty! formate. 


Functional group isomer of alkoxy alkanes (ethers) is alkanol (alcohol) which reacts with 
alkanoic acids (carboxylic acids) to give esters (alkoxy alkamioate). 


O 
| i 
R -CH-OH+HO-R’ ==» R -C_OR!PH,O 
Reaction shows breakage of O-H bond in alcohol 
Low temperature favours formation of ethers by dehydration of alcohols, while high 


temperature favours B -elimination tosform alkenes. 


OH OH 


Br r 
+3Br—> +3HBr 


OH OH 
NO ONO, 
Or... 
Nitration of phenol N a 
. Picricacid 
Phenol can be tested by bromine wat 


er test, 


as it pj : : : 
Tribromophenol. Bives white ppt of 2,4,6 


‘ 
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To 
9.33 
OH OH . OH 
NO, 
é 25°C 
2 + 2HO—NO, ‘a + + 1H,O 
Mi 
Phenol o-Nitrophenol 
NO, 
p-Nitrophenol 


Q.34 Both alcohols and phenol do not give Tollen’s test, NaHCOs test and reaction with HCl. 
However, phenol reacts with Bra, to give white ppt but alcohol does not. 


Q.35 
Phenol reacts with alkalis to form salts e-g; 
OH _O'Na*® ' 
© ss NaOH — . + H,O 
Sodium Phenoxide, 
Q.36 | 
Test Phenol Ee 


Ca, ie 
rT —y SS 
Newent A 


Hence, Na-metal cannot distinguish between phenol and ethanol. 
Q.37 Esterification is due to.OH group and not the ring. 
Q.38 Phenol is more acidic duedo resonance in phenoxide, then comes water an 
least acidic due tounstable alkoxide ion. 
Q.39 Conjugation between O~ and benzene ring gives C 
leads to 
i) Shorter bond length 
ii) Resonance give stability to phenoxide 
iii Stability of conjugate base ~ Acidic stre 
Q.40 Alcohol that gives stable alkoxide jon are m 
CH,O >C,H, -O° >C,H,O" > Cy H,O™ 


d alcohol is 


—O bond a double bond characters that 


ngth 
ore acidic stability order of R-O’. 
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EXPLANATORY NOTES) 


(PAST PAPER QUESTIONS) 
Q.1 Dissociation constant (Ka) of phenol is 1.3 x 10°'° 
CH, e —OH 


CH, 


Q.2 


in this compound alpha carbon is attached with 2 methyl groups 80 it js 


secondary alcohol. | 
Q.3 Primary alcohols are converted into aldehydes by oxidizing agents)yso CH3CH2CH20H js 
the alcohol to be converted into aldehyde. 
H 
R-C -OH 
Q.4 R 
in this compound a-carbon is attached with 2 alkyl groups so it is secondary 


alcohol. 
Q.5 In the given reaction, C2HsCl, POC]; and HCI are obtained as a product. 
Q.6 Name of the given compound is 2,4,6-trinitrophenol or Picric acid. 


Ol : 
Br Br 


Q.7 Br Phenol gives white pptof 2,4}6-tribromophenol with bromine water 

Q.8 Primary, secondary and tertiary alcohols are distinguished by Lucas test in which 
alcohols react with HC] (ZnCl2 as a catalyst). In the result ter. Alcohols give oily layer 
immediately while pri.Aleohol gives upon heating, | 

Q.9 CH,—CH,-OH+PCI. —>CH, —CH,Cl+POCI, +HCl. 


in this reaction formation of 
HCI is the indication of OH’group, which is replaced by Cl ion. 

Q.10 All given alcoholsvare primary in nature and onl 
gives positive iodoform test. 


Oll 
Br Br. 


y ethanol is the primary alcohol which 


Q.11 Br is the structure of 2,4,6-tribromophenol, 

Q.12 Methanol.and ethanol! both are primary alcohols a 
test which ts given positively by ethanol. 

Q.13 | Formation of iodoform is indicated by yellow ppts, 

Q.14_ (CH3);C-OH in tertiary alcohol as 3 methy! 8roups are attached to alpha carbon. 

Qii5 0C,H,-SO,H —22-5C,H,-OH + H,SO, this is hydration reaction, . 

0.16 CH,—CH,-OH+PCl, ——>CH, - CHCl +POCI, +HCl. . f 

In this reaction formation © 

ion. 
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Q.17 
Q.18 


Q.19 


Q.20 
Q.21 


Q.22 
Q.23 


Q.24 


Q.25 
Q.26 


Q.27 
Q.28 
Q.29 
Q.30 


Q.31 
Q.32 


Q.33 


Q.34 
Q.35 
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Ethyl acetate (ester) is formed by the reaction of ethanol and acetic acid. 

At 25°C with phenol 2-4 Dinitrophenol is formed by the reaction of (HNO3+H2SOs) with 
phenol. 

Phenoxide ion is more stable than alkoxide ion because lone pair on O-atom overlaps 
with delocalized z-electrons in benzene ring as shown below. 


°» O O ve O- 

2 % 

ween iy os ait 
S <A 


Acidic behaviour of phenol is due to nature of phenoxide. 

Alcohol in which carbon atom bonded to —OH group is further attached with three alky! 
group is tertiary alcohol, (CH3)3C-OH. 

(CH3)3C-OH, 2-methyl-2-propanol is tertiary alcohol. 

Electron with drawing effect of ethanoic acid is greater than that of phenol that is why the 
order of the acidic strength is Ethanoic acid > phenol > ethanol. 

Ethanol and phenol can be distinguished by bromine water test because it is used to 
distinguish aliphatic and aromatic hydroxy groups.: 

2,2-dimethy!-1-propanol is the primary alcohol. 

Dehydration of ethanol at 180°C in the presence of conc-H2SOx gives ethene while at 
lower temperature it will give ether. 

Industrially water gas is converted into methanol by,using catalyst ZnO + Cr203 

Phenol reacts with acid halides to.give ester as OH group of phenol is involved. 

Reaction of alcohols with HBrand HI does not require ZnCl2 catalyst due to their greater 
reactivity than HCI. : : : 

Tertiary alcohols are not oxidized into Earbonyl compounds because they have no alpha- 


hydrogen. 


Ketones are obtained by the oxidation of secondary alcohols. 

Acidified Potassium dichromate (VI) is used to oxidize the secondary alcohols into 
ketones. 7 

Correct name is 2;6- hidgry cyclohexanone. 

(NOTE: this is the original NMDCAT question, its correct formula must be CsHsO(CH3)2 
then B optioniwill.be right) 

Common name of phenol is carbolic acid. 

Delocalization of negative charge of O-atom in the ring is the reason for the strength of 
phenol as an acid. | 
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Q.1_ Carbonyl group is bonded to in ketones 
A. sp?-hybridized oxygen atom B. Only one hydrogen atom 
C. Only one carbon atom : D. At least two carbon atoms 
Q.2 In carbonyl compounds carbonyl carbon is bonded to 
A. Oxygen atom through single bond =~ _—_B. Oxygen atom through peptide bond 
C. Oxygen atom through pi-bond D, Oxygen atom through a double bond 


Q.3 Which of the following is correct statement regarding carbonyl com pounds 
A. Carbonyl carbon contain no lone pair ~—_B. Carbony! oxygen contains two lone pair 
C. Carbonyl group contains two lone pairs. D. All of these 

Q.4 The planar trigonal geometry is associated with 


A. Formaldehyde B. Crotanaldehyde 
C. Acetaldehyde D. Butyraldehyde 
Q.5 Which of the following is unsymmetrical ketone 
A. (CH3)2CO B, C3H7@OC@H2CH2CH3 
C. C2HsOC2Hs D. @2HsCO(CH2)2CH3 
Q.6 Which one is aldehyde 
A. Benzaldehyde B..Crotonaldehyde 
C. Ethanal , J. Allofthese | 
Q.7 Which of the following can be used for the oxidative preparation of aldehydes from alcohols 
A. Pt-asbestos B. FeO and Mo203 
C. Na2Cr207 and H2SO,4 »D. All of these ; 
Q.8 Which of the following compound is oxidized to get methyl ethyl ketone 
A. 2-Propanol B. 1-Butanol 
C. 2-Butanol | D. Tertiary butyl alcohol 
Q.9 Formation of acetaldehyde by ethanol is known as _ | 
A. Reduction ' B. Substitution 
C. Oxidation D. Elimination 
Q.10 Formaldehyde is prepared by passing and air over platinized asbestos 
catalyst at 300°C 
A. Formalin vapour B. Acetone vapour 


C. Ethanol vapour D. Methanol vapour 
Q.11  Acidified sodium dichromate oxidizes ethanol to ethanal by producing 
A. Moleculanoxygen B. Ozone | 
C..Nascent oxygen D. Dichromate ions 
Q.12 “Which of the following is true regarding oxidation of an ethanol to an ethanal 
A. — CHs3 ts oxidized to CH2-OH B. — OH is oxidized to -CO group 
C. > CHz is oxidized to—CHO group D. — CH20H is oxidized to -CHO 


Qu3_ H-[CH,OH]—“y. +H -[X] X is 


A, An aldehyde group B. A carbonyl group 


C. A hydroxy] group D.A carboxyl group 

Q.14 Acetaldehyde is purified by which method when prepared by alcohol in laboratory 
A. Solidification B. Chromatography 
C. Re-distillation D, Steam distillation 
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Q.15 Isobuty] alcohol on oxidation converts to a carbonyl compound A. A is 
A. Butanone ~ B. Butanal 
C. 2-Methy! propanal D. All of the above 

Q.16 Formation of yellow or orange/red precipitates with 2, 4-DNPH refers to the 
identification of 


A. Aldehydes B. Ketones 

C. Pure alcohols only D. Both A. and B. 
Q.17 The reduction of a ketone using NaBHs gives: 

A. Primary alcohol B. Secondary alcohol 

C. Tertiary alcohol D. Phenol 


Q.18 Addition of HCN to acetaldehyde in the presence of dilute mineral acid and sodium 
cyanide forms 
A. Formaldehyde cyanohydrin B. Acetaldehyde cyanohydrin 
C. Acetone cyanohydrins D. Butanone cyanohydrin 

Q.19 What will be the product in following reaction? 


CH3CH = CHCH2 COCH3 “>? 


A. CH3CH2CH2CH2COCHs3 B. CH3CH 4CHCH2CH(OH)CH3 
C. CH3CH2CH2CH2CH(OH)CHs3 “D. All of these 
Q.20 Which of the following has maximum reactivity in iucleophilic addition reactions? 
A. Formaldehyde B. Propanone 
C. Acetaldehyde D. All ofthese 
Q.21 X+2,4-DNPH > ETN % , the X will be? 
NO, 
A. CH3COCH3 B. HCHO 
C. CH3CHO D. C2HsOCH3 
Q.22 Formation of cyanohydrin form an aldehyde is an example of 
A. Nucleophilic substitution B. Electrophilic addition 
C. Nucleophilic addition | D. Electrophilic substitution 
Q.23 Reducing agent which attack carbonyl compound in NaBHs is 
A. H B. H- 
C.H* D. H2 
Q.24 Catalytic reduction of acetone will produce 
A. Methyl alcohol B. Isopropyl alcohol . 
C. Ethyl alcohol D. Neopentyl alcohol 
Q.25 For which one of the following pairs of compounds can be distinguished by means of 
Tollen’s tests. 
A. HCHO afidGH3CHO B. CH3COCH3 and CH3COCH2CH3 
C.'CH3CHO and CH3COCH3 D. CH3COOH and CH3COCH3 
Q.26 Which substance does not oxidize easily 
A. CH3CH2CHO B. HCHO 
GaCH3CHO D. CH3COCHs3 
Q.27.4 Whieh one of the following set of compounds oxidize aldehydes as well as ketones 
Ad CuSO4 + NaOH + Citric acid B. AgNO3 + NHsOH 
C. CuSO, + NaOH + Tartaric acid D. K2Cr207 + Conc. H2SO4 
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Q.28 An aldehyde when boiled with Fehling solution gives brick red precipitate, red Colour jg 


due to oo, 
A. Ag B. Cupric oxide 
C. Cuprous oxide D. Sodium carboxylate 
Q.29 Strongest reducing agent that can reduce the Tollen’s reagent Is 
A. HCHO Bor 
C. CH3CHO D. CH3COCHs 
Q.30 Which of the following carbonyl compound can give aliphatic, saturated alcOto) 
using NaBHa 
A. Acetophenone B. Benzaldehyde 
C. 2-Butene, 2-ol D. 3-Methy! 2-pentanone 
Q.31  Acetaldehyde gives which salt by reacting with ammonical silver nitrate 
A. Sodium acetate B. Ammonium acetate 
C. No salt formed D. Silver chloride 
Q.32 
R R 
H 
X and Y in this reaction are respectively 
A. —NH2 and -CHO B. —-CHO and —NH2 
C.>C=0O and -NH2 D. -CH20H and —NH2 
Q.33 Formalin is ‘f solution of formaldehyde in water 
A. 10% B. 20% 
C. 40% Se ee 
Q.34 Which of the following carbonyl compounds shows rapid reaction with sodium 
nitroprusside 
A. Formaldehyde B. Acetaldehyde 
C. Benzaldehyde ji DD. Acetone 


Q.35 Cannizzaro’s reaction is notgiven by 
A. Formaldehyde 
C. Benzaldehyde 

Q.36 Which of the following do not give aldol c 
A. Formaldehyde 


B. Acetaldehyde 
D. Trimethy! acetaldehyde 
ondensation reactions 
B. Acetaldehyde 
C. Diemthyl ketone 


D. Propionaldehyde 
Q.37 Which of the following will not give addition reaction with NaHSO3 
A. HCHO 


B. CH3CHO 
C. CH3-CH2-CHO D, CH,CH, -OH 
Q.38 Foraldol condensation the conditions nec 


essary 
A. a-C B. a -H 
C. Basie medium D. All of these 


Q.39 Which of the following does not give aldol 
A. Methanal B, Ethanal 


C)Propanone D, 2-pentanone 
Q40° Which of the following compound can be used 


condensation 


for the s : 
mixture of ethanal and ethanol or the separation of ethanal from the 
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Q.1_ Brick red precipitate are formed when aldehyde reacts with: MDCAT (2010) 
A. Sodium borohydride B. Fehling solution 
C.Sodium bisulphate D. Formaldehyde 
Q.2 Which of the following compounds belong to homologous series of aldehydes 
MDCAT (2011) 
i 
A. 
ae ae nC own, 7 
c.. ll . 
vee we H-¢-00.H, 
a ; 
Q3  HCHO+HCN—> H,C-CN in the above reaction nucleophile is  MDCAT (2011) 
A. CN-  -B. HCI | 
Cr D. OH™ 


Q.4 Consider the following reaction: 
R-CHO + 2[Ag(NH3))2]OH ----- > RCOONH: + 2Ag: “- 2NHs + H20 


this reaction represents which of the following tests : MDCAT (2011) 
A. Fehling test B. Benedict test 
C. Ninhydrin test D?) Tollen’s,test 
Q.5 With acidified NazCr207, what the ea will be, when secondary alcohols are 
oxidized in same conditions? — MDCAT (2012) 
A. Alkenes — B. Alky! halides 
C. Alkynes D, Ketones 
Q.6 Formaldehyde reacts with HEN (NaCN + HCl) to give acompound MDCAT (2012) 
CHy eH . CHy Jou 
Cc 
A. H” “cn | B. cH’ SCN 
i. ou 
, ee | 
CH” SCN D. CH, ~~ C ~ CN 
Q.7 Iodoform test will not be positive with | MDCAT (2012) 
Oo . ; 
| 
A.CH, —CH, ~C=CHo >CH, - B. CoHsOH 
| i 
C.CH, ~CH,-C-CH, D. CH, -C-H 
Q.8 ‘What is the structure of alcohol which on oxidation with acidified NazCr2O7 gives 
CcHs-CO-CHsa. MDCAT (2013) 


ag (Oy criouce, B. (O)-cxicti0H 
Cll, . i 

, om - Of 
Cll, OH 
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Q.9 Which of the following is the structure of a ketone? | MDCAT (2013) 
A. ‘ B. | 
CH, -C-—OH CH, -C-—NH, 
G. Sy 2 “ Ds i 
CH, -C-CH, CH,-C-Cl 


Q.10 Which group gives a yellow preci 


pitate of triiodomethane when warmed With 
alkaline aqueous iodine? ; 


MDCAT (2013) 


A. An amide group, CH, = { —NH, 


| 
5. Ee! ketone group, C,H,-C-NH, _ 
C. A primary alcohol group as in propanol, CH;3CH2CH20H 


D. Methyl ketone group, CH 37 — Sve 
Q.11 A student mixed ethyl alcohol with small amount of sodium dichromate and added 
it to the hot solution of dilute sulphuric acid. A vigorous reaction took place. He 
distilled the product formed immediately. What was the product? MDCAT (2014) 
A. Acetone | B. Dimethyl] ether . , 
D. Acetaldehyde 
he product of reaction of acetone with 2, 4- 


C. Acetic acid 
Q.12 The structure of formula” oft 
dinitrophenyl hydrazine is 


ei | MDCAT (2014) 
: oN 
A ee. Pum NO, 
A... H B.. # H NO, 
CH, CH, 
Awe ~©)>=no, C—=N—N NO, 
- Us oy Dp; =: : NO, 
Q.13 For thereaction: MDCAT (2014) 
2+HCN Base, a 
CH: CN 


At Co2HsCOCH3 B. CH3COCH; 
C. C2HsCH(CH3)OH D, C2HsCH2CHO 
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Q.14 When acetaldehyde reacts with 2,4-dinitrophenylhydrazine (2,4-DNPH), which one 


Q.15 


Q.16 


OFF 


Q.18 


Q.19 


Q.20 


Q.21 


’ KETS - 


of the following products is formed: MDCAT (2015) 
CH, | CH, NO,- 
— — ‘“ — = 
SC=N-NHXO)- No, Sc=N-NH 0)- NO; 
A. H B. CH, 
CH, NO; a NO, 
/C=N-NH 6)-no, *\ C=N-NH 46)-no, 
7 
H D. H 


Both aldehydes and ketones are planer to the neighborhoods of «carbonyl! 


\ 
(e-0) group. Which one of the following bonds is distorted towards the oxygen 


atoms? 
MDCAT (2015) 
A. 7 bond of C and O B. Sigma bond of C and O 
C. Sigma bond of C and H ‘D. Sigmacbond of C and C 
Which one of the following is also called silver mirror test MDCAT (2015) 
A. Fehling’s solution test B. Tollen’sreagent 
C. lodoform test D. Benedict’s solution tests 
H— I —H _ «aZ 
Which one of the following is IUPAC namé@of the above given structure? 
| | MDCAT (2016) 
A. Proopanaldehyde B. Acetaldehyde . 
C. Methanone | - | D. Methanal 
R-CH = N-NH-C,H,(NO;), It.is a general formula of: MDCAT (2016) 
A. 2,4 dinitropheny! hydrazine B. Pheny! hydrazone 
C. 1,3 dinitropheny! hydrazone - . 1). 2,4 dinitropheny! hydrazone 
Which one of the following testis given by both aldehyde and ketone? 
MDCAT (2016) 


A. Silver mirrorsest . B. 2,4 DNPH test 
C. Fehling’s solution test, D. Benedict’s solution test 
In the reaction, ‘“?” represents which one of the following products: MDCAT (2017) 


? 
Primary Alcohol +[O] Sr —EL, Carboxylic Acid 
A. Ketone —. 7 B. Formic acid ~ 
C. Aldehyde D. Ether 


The reaction of aldehydes and ketones with ammonia derivative G-NH2 to form 
\ 
ining the group CoNee and water is known as 


compounds conta 
MDCAT (2017) 


reaction. . 
Aé Nucleophilic addition B. Electrophilic addition 

C.Nucleophilic substitution ' _-D. Addition Elimination 
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Q.22 


Q.23 


Q.24 


Q.25 
Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


0.34 


Ethanal reacts with HCN to form cyanohydrin. It is an example of MDCAT (2017) 
A. Nucleophilic addition B. Electrophilic substitution 
C. Electrophilic addition D. Nucleophilic substitution 
What will be the product of the reaction given below? MDCAT (2017) 
CH ae 
, NaCN/HCI 
Bs =0+HCN ———+y 
C,H, 
CH,, /OH_ CI. OH 
AGH,” SCN 7 B. CH,” ‘CN 
CH,. OH CH,. OH 
NY 4 
C. H” SCN D. CH,” SNHg 


Which one of the following compounds will give iodoform test on treatment with 


aqueous iodine? La MDCAT (2017) 
A. 3-pentanone B. Propanal 
C. Propanone D. Butanal 
2-propanal on Oxidation gives Ba MDCAT (2017) 
A. Aldehyde “B»Carboxylic Acid 
C. Ketone D. Alcohol 
Both aldehyde and ketones give : MDCAT (2017) 
A. Tollen’s Test B. Benedict’s solution test 
C. 2,4-DNPH test as __D. Sodium nitroprusside test 
Which reagent is responsible for the conversion of ketone to secondary alcohol: 

| i> NS aa see MDCAT (2017) 
A. NaAlH4 B. Al 
C. NaBH, a D. Red P . 
To distinguish aldehyde from ketone which solution is used: MDCAT (2017) 
A. Alkaline solutiong Wi Ay > BA solution containing KxCr.07 
C. Fehling’s solution. D..A solution containing acid only 
Identify the compound, which give iodoform test: MDCAT (2017) 
A. Methanol , B. 3- Hexanol | 
C. Methyl! ketone ‘D. Propionaldehyde 


Why is it necessary to distill aldehyde formed from oxidation of primary alcohol 
through acidified’ per dichromate (VI) solution or acidified sodium dichromate (VI) 
solution? MDCAT (2018) 
A. Aldehyde formed is unstable and decompose back to original precursor i.e. primary alcohol 
B. Aldehyde formed may react with primary alcohol, the Original reactant 
C. Aldehyde may be oxidized further to a ketone 

D, Aldehyde formed may be oxidized further to carboxylic acid 


AC -CH, -OH —7 > M AgNO/NH,OH N 


What is the final indication in given reaction SET (2019) 
A. Blue precipitate | B. Silver mirror 
C. Red precipitate | D. White precipitate 
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Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 
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Which of the following compounds will produce a yellow precipitate with Iz 


dissolved in NaQHaq)? SET (2019) 
A. HCOOCH2CH2 B. CH3CH2CO CH3 

C. CH30H D. CH3CH2CHO 

Which of the following reagent is used distinguished between CH3CH2,CHOHCH20H 
and CH3CH2CHOHCH2CHO SET(2019) 
A. 2,4-DNPH (dinitropheny! hydrazine) B. Dilute sulfuric acid 

C. Potassium maganate D. Tollen’s reagent 

Which one of the following reagents can be used to detect an aldehyde ? SET (2019) 
A, Tetraethyl lead B. Alcoholic KOH 

C. Acidified CuzCl2 - . D. Tollen’s reagent 

Hybridization of carbon in —CHO group is NUMS (2019) 
A. sp B. sp? 

C. sp? D. dsp 

Carbonyl group undergo NUMS (2019) 
A. Electrophilic addition reaction B. Nucleophilie addition reaction 

C. Electrophilic substitution reaction D. Nucleophilic substitution reaction 

The compound Aldehyde hydrazine is ETEA (2016) 
“ R>CH=N-NH, B, Be CH —-NA- 0 - NH, 

C. = CH - NG-O-NH, D. pach ae- N= NH 

Which one is more reactive? . ETEA (2019) 
A. HCHO B. CH3CHO 

C. (CH3)2CO “DP. Have equal reactivity 

Hydration of hydrocarbon give carbonyhcompound, the general formula of that 
hydrocarbon is | ETEA (2019) 
A. CLHo 42 B.C,H,, . 

oF O6 |. Fane yy D. Both b and c 


Identification test for functional groups of organic compounds are associated with 
specific observations. Tollen’sreagent is ammonical silver nitrate solution, which is 
used for the identification of a functional group X with an observation O. Identify X 


and O. MDCAT (2019) 
A. X = Aldehyde O& red precipitate B. X = Ketone O = Silver mirror 

C. X = Aldehyde‘O = Silyer mirror D. X = Ketone O = grey precipitate 

Which of the-following will give a positive test with Tollen’s reagent? MDCAT (2019) 
A. Tertiary Alcohols B. Ketones 

C. Aldehydes D. Carboxylic Acids 

Which type of'reaction takes place when a carbonyl compound is treated with a 
mixtureof NaCN and an acid? MDCAT (2019) 
A. Electrophilic addition reaction B. Displacement reaction 

C. Nucleophilic addition reaction D. Substitution reaction 
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Q.43. Which of the following compounds will give a secondary alcohol after reaction with 


NaBHa? MDCAT (2019) 
A. CH,COCH, B. CH,CH,CHO 
C. CH,CH,COOH | D. CH,COOCH, 
Cl-CH, -CH-CHO 
Q.44 The common name of following aldehyde is | NMDCAT,(2020) 
CH, 


A. @-Methyl- y-Chloro propionaldehyde B. -Chloro- v -Methy! propionaldehyde 
C. B-Chloro -@- Methyl propionaldehyde — D. @-Methyl-@ -Chloro propionaldehyde 
Q.45 Which of the following reagent is use to separate and purify carbonyl and non- 


carbonyl compounds? NDMCAT (2020) 
A. HCN B. BrMgCHa 
C. NaHSO; D. H20 
Q.46 Secondary alcohol is the product of reduction of4which carbonyl compound? 
NMDCAT (2020) 
A. id Ba O 
I I 
H,C-C-H H,C>C CH, 
E. | D. 0 
H-C-H 
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EXPLANATORY NOTES» 


Q.1 Carbonyl compounds include aldehyde and ketones. Aldehydes have structural formula 


O 
I : : 
r—C-H while ketones have r—CeR or R—C—R’. In ketones C=O is attached With 
two C-atoms or R groups 
Q.2 In carbonyl compounds C-atom is attached with O-atom though double bond; 


Q.3 The general structure is formula of ketone is ae . The carbonyl] group >C=O(Oijs 
bonded to two alkyl groups means to C atoms 
Q.4 Mostly in saturated and aliphatic carbony!] compounds the, carbonyl carbon is bonded to 
one or two sp? hybridized carbon atoms but formaldehyde is. bonded with 2 hydrogen 
atoms making trigonal planer structure (purely plafer) 


sp 
rat sy 


é | i>. 
CH;—C—CH, CH-C—H H ap + 
sp sp osp sp p 2D 


re 


Q.5 The unsymmetrical ketones have two different alkyl groups on either side of carbony] 


O° 
| aa 
group like CH,—CH—C—CH,—cH—ey, 
Q.6 All compounds have —CHO group. Therefore, all the compounds are aldehydes 
Q.7 2CH;OH+0, Sei» 2HCHO+2H0 
2CH,OH+0, noe 2HCHO2H,0 
CH; -CH, -OH +[0]—*2_CH,CHO +.H,O 
FeO, Mo203 and Pt-asbestog are catalysts used fo 


or air oxidation of alcohols to aldehydes 
while Na2Cr@, + H2SQ4 combination is used for the production of 


which is used to,oxidize alcohols to carbonyl compounds. 
Q.8 Methyl ethyl Ketone is)a 4-C ketone. So, i 


Oli 
¥! if ‘NaCr,0, 
H,C—CH.—CH; CH,+ [O] so, » CH;-CH, 
Q.9 (CH,—CH,=-OH + [0] >.cn, —~CHO 
This reaction is involving oxidation of ethanol 
Pt-Asbestos ; 


nascent oxygen 


{ requires a 4-C secondary alcohols 


ms 


y, Na,Cr,0O,+4H,SO, —— Na,SO,+Cr, (SO, ), +4H,0+3[0] 
f 3C,H,OH+3[0] —>3CH,CHO+3H,0 
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Q.12 H,C-|CH, - OH +[0]S_ H,C-[CHO]+H,0 


Q13 H-|EH,-onf+[o] 6 5 4 -[GHO}H,0 


Aldehyde group 
Q.14 During the oxidation of ethanol to get a acetaldehyde, acetaldehyde is immediately 
distilled off to avoid its oxidation. This distillate (mixture of ethanol, water yand 
acetaldehyde) is then condensed. To get pure acetaldehyde, it is redistilled 
Q.15_ Isobuty! alcohol is primary alcohol 
CH, CH, 
H,C— CH CHO + [0] S82 + n,c— du CHO! 
- 2-Methyl propanal 
Q.16 The aldehydes and ketones give yellow or orange. colour crystals (2,4- 
dinitrophenylhydrozone) 


R : R | > | 
+[H,N|—NH—C,H,(NO,), ——> —NH=C,H,(NO,), + H,O 
H 


Yellow or Orange 


R R ns | 
+{H,N]—NH—C,H,(NO,), ——> IC="NJ-NH-C,H,(NO,), + H,0 
R R 


Yellow or Orange 

Q.17 The reduction of any ketone by NaBHa, LiAIHs or Ho (in presence of Ni / Pt / Pd 
catalyst) produces secondary alcohol > C =O is reduced to > CH - OH . 
: R | 
“a> =CH-OH 
RN 4 R’ 
Q.18 When HCN is added to any carbonyl compound it produces an adduct which contain both 
' —CN group and -OH group attached to one carbon, called cyanohydrin. 


R-CHO + HCN +R -CH(OH)(CN) 


HCI 


Q.19 NaBH, can reduce >C = O group to >CH-OH group but cannot reduce >C=C<. So, in 
product >C= C<will remain intact. 
H,C-HC=CH—H,C 


H,C—-HC=CH¥e,,C NaBH 
—i0 CH-OH 
HC H,C 
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Q.20 
Reactivity order: 
Aldehyde > Ketone 
Small aldehyde > large aldehyde 
Small ketone >large ketone 
Unsymetrical ketone > symmetrical ketone 
Aliphatic aldehyde / ketone > aromatic aldehyde / ketone 


Q.21  X is acetone because 2,4 dinitrophenylhydrazone contains two —CH3igroups. 
HC | Hy OAC | 3 
+ [H.N|—NH—C,H,(NO,), 2 —NH-C,H,(NO,), + H,0 
;~ eho 
Q.22 The formation of cyanohydrin is achieved by addition,ofwHCN to carbonyl compounds, 
As this addition is initiated by the attack of —CN> to carbony! carbon of carbonyl 
compound. Therefore, it is a nucleophilic addition reaction. 
Q.23 


NaBH, ——> Na* +BH, 
BH,——>BH, +H” | 
His reducing agent because it reduces carbonyl carbon of carbonyl compound. 
, R R 
> an H-Cc-o : 
R ; R- 


Q.24 Acetone is a 3-C ketone. On reduction, it will produce a 3—C secondary alcohol. 


HC NaBH, H,C 
SY ge 
H,€ ay 
Isopropyl alcohol / 2-Propanol ° 
Q.25 All the aliphati¢ aldehydes’ gives positive test (silver mirror formation on the inner side of 


test tube) while ketonés don’t. So, any aliphatic aldehyde can be distinguished from 
ketones by Tollen’s test. 


Q.26 Ketones arereluctant towards oxidation 

Q.27 A, B, C are weak oxidizing agent, so they can oxidize aldehydes only (due to high 
reactivitythan ketone) but not ketones but the combination of K2Cr207 and H2SOs 
produces nascent oxygen which is very strong oxidizing agent. So, it can oxidize both 
aldehydes and ketones. 

Q.28Fehling’s solution is alkaline solution containing cupric tartarate complex ion. This 
cupric ion reduced to brick red coloured cuprous oxide (Cu20) by an aliphatic aldehyde. 

Q.29 Aliphatic aldehydes are reactive than aromatic aldehydes and ketones so, a small 
aliphatic aldehyde can reduce Tollen’s reagent 
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Q.30 3-Methyl-2-pentanone gives 3-Methy|-2-pentanol on reduction with NaBH, 
CH3CH2CH(CH3)COCH3 —“@ 5 CH3CH2CH(CH3)CH(OH)CH3 
Q.31 CH,CHO+2[ Ag(NH,), ]OH——>CH,COONH,+2Ag+2NH,+H,O 


R »  R 
on Wen EN —— YEEN-6 +10 


Q.33 Formalin contains 40% formaldehyde, 8% methanol and 52% water. 

Q.34 Ketones produce a wine red or orange red colour on adding alkaline sodium nitroprusside 
solution dropwise. Aldehydes don not give this test. 

Q.35 Aldehydes that have no a-hydrogen atoms undergo cannizzaro’s reaction. Acetaldehyde 
possess a-hydrogen therefore it does not give Cannizzaro’s reactions 

Q.36 Aldehydes and ketones possessing a-hydrogen atoms react with a cold.dilute solution of 
an alkali to form addition products known as aldols. Formaldehyde has no a-hydrogen 
therefore it does not give aldol condensation reaction. 

Q.37 Aldehydes and small methyl ketones react with a saturated aqueous solution of sodium 
bisulphite to form a crystalline white precipitate ofSodium bisulphite adduct. Alcohols do 
not react with NaHSO3. | ' | } 

Q.38 Aldehydes and ketones possessing a-hydrogen atoms react with a cold dilute solution of 
an alkali to form addition products knownsas aldols;. 

Q.39 Aldehydes and ketones possessing a-hydrogen atoms react with a cold dilute solution of 
an alkali to form addition produets known as»aldols. Methanal has no a-hydrogen 


therefore it does not give aldol condensation reaction. 


Q.40 | | 
cs OH if | 
co’ + HG > N.—C—H + NaCl + HO + SO, 
H/ \SO,Na 
Bisulphite addition product ‘ Acetaldehyde 


This reaction¢is used forthe separation and purification of carbonyl compounds from 


non-carbonyl compounds such as alcohols. 
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Q.1 
Q.2 


Q.3 
Q.4 


Q.5 
Q.6 


0.7 
0.8 
0.9 
0.10 
Q.11 


Q.12 


Q.13. 


Q.14 
Q.15 
0.16 


0.17 
Q.18 


Q19 


Brick red precipitate are formed when aldehyde reacts with fehling solution 
Formaldehyde (HCOH) belongs to homologous series of aldehydes. 
OH 7 


2 
HCHO + HCN—>H,C-CN CN’! 


is the nucleophile in this reaction. 
R-CHO + 2[ Ag(NH,)), JOH——»RCOONH, + 2Ag + 2NH,+ HgOp 
is the representation of tollen’s reagent or silver mirror test. 


Ketones are obtained during oxidation of secondary alcohols with acidified Na2Cr207. 
Formaldehyde reacts with HCN (NaCN + HCl) to give 


a AH 
a \Ncn 


CH, ~CH, = C-CH,= CH will ot give positive iodoform test. _ 
(CO) chosen, ; Snes ok 
: is the oxidation product of CsHs-CO-CH3. 
, . 


a. ee > 
CH, ~C—CH, is the structure of, ketone. 

Methyl ketones (CH3CO -) give positive iodoform test. 

Ethanol gives acetic acid upon oxidation with sod.dichromate, if reaction is aistinies 


immediately then acetaldehyde is, obtained. 
CH, 


C——N—N NO; 


on Hy NO, » is obtained by the reaction of acetone and 2,4-DNPH. 
Acetone reacts with ~ to form cyanohydrin. 


tc chenlv0 


is product of acetaldehyde and 2,4DNPH test. 
T Lae of C and O is more distorted towards oxygen due to presence of lone pair. 


Tollen’s reagent is also called silver mirror test. 
O 


H= C —H is aldehydic group with one carbon called methanal. 
R-CH=N-NH-C,H,(NO,), It is a general formula of 2,4-dinitrophenylhydrazone. 
> 4-DNPH test is given by both aldehydes and ketones. 
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: K,Cr. : 
Primary Alcohol +[0] 3 ,——___°l_, Carboxylic Acid | | 
“9” is aldehyde. _ in the given reaction 


. o 
The reaction of aldehydes and ketones with ammonia derivative G-NH2 to form 
ae \ 
compounds containing the group ie and water is known as addition elimination 


reaction. 
Ethanal and HCN give ethanal cyanohydrin under the nucleophillic addition reaction. 


C 


CH, ‘ NCNig the final product of given reaction 

In the given compounds propanone will give positive iodoform test 

2-propanol is the secondary alcohol and gives ketone upon oxidation. 

2,4-DNPH test is given by both aldehydes and ketones. 

NaBH is used to partially reduce the ketones to get sec. alcohol 

Fehling solution is used to distinguish between aldehydes and ketones, as aldehyde gives 
positive fehling solution test. 

Methyl ketones gives positive iodoform test. 

Aldehydes produced during the oxidation of primary alcohols are converted to carboxylic 
acid if not distilled immetiatly. | | 


H c cH OH RG M AgNO,!NH,OH 
: 2 3504 here M is an aldehyde while N is silver 


mirror, as aldehydes give positive silver mifror test. 

Butanone (CH3-CH2-CO-CHs3) gives positive iddoform test. 

2,4-DNPH will give positive test with CH3CH2CHOHCH2CHO due to presence of 
aldehyde group. ) 

Tollen’s reagent is used to distinguish or detect the aldehydes 

Carbony] carbon in aldehydes and ketonesds sp? hybridized. 

Carbonyl compounds undergo nucleophillic addition reaction. 

7 SCH = N-NA, is the structure of aldehyde hydrazine. 


Aldehydes are more reactive than ketones, 


the most reactive among all. a 
Alkynes give carbonyl] compounds upon hydration having general formula CnHan-2. 


X = Aldehydes, O = Silver mirror in the given reaction. 
Aldehydes give positive silver mirror test. . 
Nucleophilic addition reaction takes place when a carbonyl compound is treated with a 
mixture of NaGN.and an acid. | 
CH,COCH, will give secondary alcohol with NaBHs. 
B- Chloro¢@- Methy! propionaldehyde is the common name of given compound. 
NaHS0s is used to separate the carbonyl compounds from others. 

0 \ is ketone and give sec. alcohol upon reduction. 


I 
H,C-=C-CH, 


due to less steric hinderence. Formaldehyde is 
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Q.1 General formula for carboxylic acid is 


A. CnH2n03 B. CyHnO2 
C. CypH2n02 D. CyrH2nO 
Q.2. Which of the following is an unsaturated carboxylic acid 
A. Malonic acid B. Oxalic acid 
C. Succinic acid D. Maleic acid 
Q.3 Acetic acid exists as dimer in benzene due to 
A. Presence of hydrogen at o -carbon B. Condensationfeaction 
C. Presence of carboxylic group D. Hydrogen bonding 
Q.4 An acid with unpleasant smell 
A. Formic acid B. Acetic.acid 
C. Propionic acid D. Butyric acid 
Q.5 Glacial acetic acid at low temperature is a 
A. Semi solid Bde like solid 
C. Viscous liquid D,. Diluteliquids 
Q.6 Which of the following is unsaturated aliphatic organic acid 
A. Maleic acid B. Terephthalic acid 
C. Phthalic acid D. Adipic acid 
Q.7_ Which one is carboxylic acid 
A. Carbolic acid B. Picric Acid 


C. Carbonic Acid D. Palmitic acid 


Q.8 Organic acid which cannot obtained by hydrolysis of fats 
A. Succinic acid B. Acetic acid 


C. Butyric acid D. Propionic acid 
Q.9 By oxidation of which compound carboxylic acid cannot be obtained. 
A. 2-Methyl-2-propanol B. 1-Butanol 
C. 2-Butanol } D. 2-Propanol 
Q.10 A compound(is oxidized to X, by further oxidation of X i 
butyric acid)starting com pound can be: 
A. Butanol 


f resulting compound is 


B, Butanoic acid 


ES Butanone: D. All of these 

Q.11 Alkane nitriles on boiling with which type of acid gives organic acids 
A. Organic B. Phenol 
G. Alcoho} 


_ D. Mineral acids 

Q.12 If ethanoic acid is to be prepared by hydrolysis of alkane nitriles, which of the 
following can be the reagent to be hydrolyzed 
A: CH3CN B, CH3CH2CN 
C. HCN 


D, NaCN + HCl 
Q.13), Alkane nitriles ean be prepared by treatin 


g alkyl halide with 
A. Alcohol B, Alcoholic potassium cyanide 
C. Potassium cyanide D. Water 


Q.14 Propanoic acid is produced from 
A. |-propanol 
C. n-propyl cyanide 


on acidic hydrolysis 
B. Isopropyl cyanide 
D, Ethyl cyanide 
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Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 
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CH,CN+H,0 — +A — jp CH,COOH . Predict “A” among the following 


O 
A. CH3CH2NH2 BR: | 
CH,—-C-— NH, 
O O 
Gi ! D l 
NH,- C- NH, " CH,-C-OH ; 
Potassium carbonate is decomposed by acetic acid and release a gas, the nature of 
gas Is 
A. Basic B. Neutral 
C. Acidic : D. Unpredictable 
Which group of carboxylic acids is active for reaction with alkali metal carbonates? 
A. H-atom of R group B. Carbonyl group 
C. H-atom of OH group D. Carboxylic group 
Which reaction can be used in artificial juices formation with carboxylic acids 
A. Hydration | B. Esterification 
C. Hydrolysis D. Salt formation 
The addition of ethyl alcohol in protonated acetic acid is 
A. Electrophilic substitution % B. Nucleophilic addition 
C. Nucleophilic substitution D. Oxidation 
Benzyl alcohol and acetic acid give a compound with fragrance 
A. Banana B. Pineapple 
C. Apricot D. Jasmine 
Ammonium acetate converts to acetamide by 
_A. Cooling B. Heating 
_C. Dehydration D.Both B and C 
Which of the following represent acid amide 
A. CH3COONH4 B. CH3COCI 
C. CH3CN D. CH3CONH2 


Which sequence of groupssreplace OH of carboxylic acid to halides, esters and 
amides respectively 

A. OH, X, NH2 B. X, OR, NH2 

C. NH2,H, X D. X, OR, NO2 

Which gas release during,acid halide formation with the help of thionyl chloride and 
carboxylic acid 

A. CO2 B. NO 

C. SO> D. SO3 

During the formation of an acid amide from ethanoic acid, what actually happens 

A. Displacement of the —H from the acid by —Cl 

C. Displacement of the —OH from the acid by —NH2 

B. Attachment of -NH2 with the carbonyl oxygen 


_D.Displacement of the —H from the acid by —NH2 


Carboxylic acids react with active metals (Na, K, Ca and Mg) to form their salt and 


A. H20 B. CO2 only 
C. H20 and CO2 D. H2 gas 
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Q.27 Which pair can be used as a reactant for the preparation of acetyl chloride 
A. CH3COOH, HCI B. CH3COOH, PCls 
C. CH3COOH, SOCI2 D. Both “B” and “C” 
Q.28 For producing a carboxylic acid derivative. The reaction of nucleophile to carboxy] 
group is always followed by displacement of 


A.—-COOH group B. -OH group 
C. H atom D. OR’ 

Q.29 The work of concentrated H2SOs in esterification process is as 

. A. Dehydrating agent and catalyst — B. Hydrolyzing agent 

C. Dehydrating agent D. Catalyst 

Q.30 Acetyl chloride is soluble in which solvent 
A. Water | B. Ether 
C. Acetone D. Both ‘A’ and ‘B’ - 

Q.31 Which of the following is not an exam ple of electrophilic substitution reaction © 
A. Reaction of CH3COOH with Na B. Reaction of CH3COOH with NaHCo; 


C. Reaction of CH3COOH with Na,CO; D. Reaction of CH3COOH with PCI; 
Q.32 Identify reversible reaction among the following — 


A. Esterification __B. Acid Halide formation 
C. Acid Amide formation : D. Acid anhydride formation ; . 
Q.33 Ethyl butyrate is an ester formed by combination of and butyric acid 
_A. Ethyl alcohol -\__B. Propy! alcohol 
C. Butyl alcohol . _D. Methyl alcohol. 
Q.34 By product produced during hydrolysis!of alkane nitrile in basic medium is 
A. NH3 ~~B. (NH4)2SO4 j 
C. NH4Cl As! D. NH4NO;3 - 
Q.35 2CH,COOH+xCa —— Ca(OCOCH,), +H,O. Calculate value of ', 
A. 1 . fy. > B3 
C2 7 ~ D4 


Q.36 Which of the following carboxylic acid derivative is least reactive? 


A. Acyl halide hot B. Acid anhydride 

C. Acid amide D. Ester . 
Q.37 The stronger acid among the following is 

A. Cl3CCOOH ~ B. CICH2COOH 

C. ChCHCOOH D. CH3COOH 


Q.38 The strength of the organic acids and chl 
scale such that smaller value of pKa corres 
A. Stronger acid 
C. Mild,acid 


oro substituted acids is measured by pKa 
ponds to 


B. Weaker acid 
D. Very weak acid 


Q.39 Organic acids (Carboxylic acids) are considered as 
A.Strong acids | B. Weak acids 
C. Mild acids . D. Mineral acids 
Q.40,. Identify strongest conjugate base among the following 
A. OH- B. RCOO- 


GC.” OR D. Pho- 
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Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


PAST PAPER QUESTIONS” 


Hydrolysis of cyano group by an aqueous acid results into: MDCAT (2010) 
A. Acid amide B. Cyano hydride 
C. Carboxylic acid D. Formaldehyde 
Which of the following compounds in the form of aqueous solution will produce 
CO20n reaction with sodium carbonate: MDCAT (2010) 
A. CH3COOC2Hs B. CoHsCOOC2Hs 
C.C2HsCOOCH3 D. CoHsCO-OH 
CH3CN + HCI —A + B in presence of water in the above reaction A ans B are 
MDCAT (2011) 
A. Acetic acid and acid amide B. Acetic acid and methy| chloride 
C. Acetic acid and ammonia _D. Acetic acid and ammonium chloride 
Consider the following reactionCHsCOOH + Mg(metal) +?What productwill form 
MDCAT (2011) © 
A. Magnesium formate B. Magnesium ion 
C. Magnesium acetate D. Carboxylate ion 
CH3COOH + PCls the products of above reaction are MDCAT (2011, 2016) 
A. CH3COCI + POClh + HCl B.CH3Cl + POGI3 + HCl 
C. CH3COCI + POCI3 + HCI ‘ D. CH3COCI + POCI3 + H2 . 
The -NH-CO group is called MDCAT (2011) 
A. Amide group B. Amino, group 
C. Protein linkage D,.Peptide linkage 
When CH3—CH>-OH is oxidized in the presence of K2Cr207 and H2S0Og, the product 
formed is MDCAT (2012) 
I | 
A.CH, -C-OH B. CH, -C-CH, 
I 1 
C.H-C-OH D. CH, -C-OCH, 
When ethanoy! chloride reacts with methylamine an amide is formed. What is the 
structure of it amide formed? | MDCAT (2012) 
” & fe | 
A.CH, -CH, -C-NH, Ry B. CH, -C-NH, 
aah 
C. CH, -CH, - t ndch, D. CH, -C- NHCH, 
Relative acidiestrength of alcohol, phenol, water and carboxylic acids is 
MDCAT (2011, 2013) 


A. Carboxylic acid > Alcohol > Phenol > Water 

B. Carboxylic acid > Phenol > Water > Alcohol 

CePhenol > Carboxylic acid > Alcohol > Water: 

D. Water >Phenol > Alcohol > Carboxylic acid 

Methyl cyanides, on boiling with mineral acids or alkalies, yield: MDCAT (2013) 
A. Butanoic acid B. Formic acid ; 
C. Acetic acid D. Propanoic acid ~ 
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Q.11 The formation of ester from acetic acid in presence of acid and ethanol is a: 


Q.12 


Q.13 


Q.14 


O15 


Q.16 
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7 MDCAT (2043) 
A. Nucleophilic addition reaction B. Nucleophilic substation reaction 
C. Electrophonic substitution reaction D. Electrophonic addition reactio. 
O 
| 
CH, -C—OH+NH, —“*->? ; 
The final products formed are: : MDCAT (2013) 
| | 
A. CH, -C—NH,+CO, B. CH, -C-—NH,+H,O 
| | 
C. CH,-C-—NH, +H, D. CH4g—C — NH} + HCI- | 
Ethyl butyrate and butyl butanoate are esters with the flavor of MDCAT (2014) 
A. Pear | B. Pineapple 
C. Banana D. Apple 


“This is actual question given in MDCAT but thete should be Ethyl alcohol instead of 
ethyl butyrate.” | . , . 

Organic compound ‘X’ and ‘Y’ both»can react with Na-metal to evolve hydrogen 
gas. ‘X’ and ‘Y’ if react with each other form an organic compound ‘Z’ which gives 
fruity smell. What types of compounds *X’., ‘Y’ and ‘Z” are? MDCAT (2014) 


Xx Yee Z 


[ef Alcohol Ester Mineral Acid 


An organic a¢id ‘Z’ reacts separately with sodium bicarbonate, sodium hydroxide 
and sodium carbonate. Which one of the following represent the structure of ‘z’ 


MDCAT (2015) 
A. HCOOCG3Hs B. CH3CH2OH , 
C. CH3 - CH = CH2 D. H3C — CH2 - COOH 
CH,COOH+CH,CH,OH — CH 3COOC,H,+H,0 MDCAT (2016) 
Which one of the following will act as a catalyst in above reaction? 
A. HNO; B. Acidified potassium dichromate 
CG. H2S04 D. SOCI2 . 
Which one of the following reaction of carboxylic acid is reversible? MDCAT (2016) 
A. Esterification B. Reaction with PCI; 
C. Salt formation D. Reaction with SOCh 
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Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 
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‘ C. Trichloethanoic acid 


‘Ka’ values of few or 


1.85x10-5 
2.3x10-7 


5.0x10-3 


Ka a 


The order of the acid strength is , MDCAT (2016, 2017) 
A. CCl3>COOH > CHCl2COOH > CH2CICOOH > CH;COOH 
B. CH3COOH > CHCl2COOH > CCIl3COOH > CH2CICOOH 
C. CHCl2COOH > CH3COOH > CCI3COOH > CH2>CICOOH 
D. CCl;COOH > CH3COOH > CHCILCOOH > CH>CICOOH 


Compounds having — C =N group are called MDCAT (2017) 
A. Cyano compounds B. Nitro compounds 
C. Carbon nitrogen molecules D. Nitriles 
Final product of hydrolysis of nitrile yield: MDCAT (2017) 
A. Ketone B. Alcohol 
C. Aldehyde D. Carboxylic.acid 
During esterification, the bond from alcohol that breaks isbetween: MDCAT (2017) 
A. Carbon and Oxygen B. Carbon and carbon 
C. Oxygen and hydrogen D. None of these 
Identify the product X in the following reaction: ~~ MDCAT (2017) 
CH,COOH + PCl, > X + POCl, #HGL : 
A. CH3COCI . B. CH3COCH2Cl2 
C. CH3COCI2 D. CH2COCI2 

O O . 

/! He ré 
C,H,OH+CH, : ==—=,CH, ES H,O 

OH Oc, H, 
Which of the following catalyst is used in the above reaction? MDCAT (2018) 
A. Pt B. Ni : 


C. Pumice stoné D. Conc. H2SO4 


Which product isiformeéd by the reaction of carboxylic acid with alcohol? 
MDCAT (2018) 


A. Ester ; B. Aldehyde 
C. Alkane D. Ether 
Which one will be act as a strong acid 
AsDichloroethanoic acid 


MDCAT (2018) 
B. Ethanoic acid 
D. Chloroethanoic acid 


Acetyl chloride (Ethanoy! chloride) is used in the synthesis of organic compounds. It 


is prepared by treating acetic acid with | SET (2019) 
A.SOCh B. HC! 
C. CH;CI D. CINH2 
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Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 
Q.34 


Q.35 


Q.36 


Q.37 


What will be the outcome of reaction of methanol with ethanoic acid in the Presence 


of concentrated sulphuric acid? SET (2079) 
A. Propanone is formed B. Propanoic acid formed 
C. Methyl ethanoate is formed ; D. Propanol is formed 
Which one of the following compounds can exist in the form of cyclic dimers? 

| . SET (2019) | 
A. Benzene B. Acetals 
C. Ozonide | D. A carboxylic acid | 
Reagent used to reduce a carboxylic acid to an alkance is NUMS (2019) 
A. Ni/H2 B. NaBHa 
C. P/HI ~ D.LIAIHg } 
Which of the following is not a fatty acid? NUMS (2019) 
A. Phenyl acetic acid B. Stearic acid 
C. Palmitic acid . D. Oleic acid 
Select the correct order of the acids strength? ETEA (2016) 


A. CH3COOH > CHChCOOH > CH2CICOOH 

B. CHClzCOOH > CH2CICOOH > CH3COOH 

C. CH3COOH > CHCl,COOH > CH2CICOOH™, 
D. CHClzCOOH > CH2COOH > CH2CICOQH ~ 


Which compound shows the highest boiling point? >» ETEA (2019) 
A. CH,COOH fe BWAH,OH | 

C. C,H, -0C,H, — C je, (CH,CH,),N . 

Which one is more reactive? <2) — a ETEA (2019) 
A. Ester a. ~~» “B: Acid halide 

C. Amide ae _._D. Acid anhydride 

Nitriles (RCN) on hydrolysis in thepresence of a mineral acid yield: MDCAT (2019) 
A. Ethers B. Aldehydes 

C. Alcohols D. Carboxylic-acids 

Carboxylic acids can/be reduced into - corresponding alcohols. Which of the 
following reagent can be used for this purpose? MDCAT (2019) 
A. K,CrO, | _ B. LiAlH, 

C. H,SO, D. KMnO, 

Which of the following reagent is required for preparation of acyl chloride 
(CH3sCOGE]I) from ethanoic acid? a & MDCAT (2019) 
A. HCI . B. PCls | 

C. CH3Cl D. POCI; 

Which balance chemical equation show the formation of ethanoyl chloride using 
thionyl chloride? MDCAT (2019) 


A. CH,CH,COOH + 2SOCI — CH,CH,COCI+SO0, + HCI 
B, CH,COOH +SOCI, > CH,;COCI+SO, +HCl 

C. HCOOH+SOCI, — HCOCI+SO, + HCl 

D. CH,CH,COOH + 2SOCI — CH,CH,COCI+SO0, + HC! 
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Q.38 Which of the following is the strongest acid? NMDCAT (2020) 
A. Propanoic acid . B. Flouroethanoic acid 
C. Trichloroethanoic acid D. Nitroethanoic acid 

Q.39 Hydrolysis of acyl chloride results in the formation of NMDCAT (2020) 
A. Acid anhydride : B. Carboxylic acid 
C. Amides . D. Esters 

Q.40 The exact reactivity order for carboxylic acid derivatives is NMDGAT (2020) 
A. Anhydride > Acyl chloride > Ester B. Ester > Anhydride > Acyl chloride 
C. Amide > Acyl chloride > Ester D. Acyl chloride > Anhydride > Ester 

Cc D D 


A D 
B 
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Q.1 The general formula of carboxylic acid is CnH2nO2 

Q.2 . 
oA —COOH 
CH -COOH / 
have double bond and have open chain structure ) 

Q.3 . 

ae 
go \. 
R—C Oe. 
\o—fi-8 
Dimer of a carboxylic acid 7 : 

Q.4 — The first three aliphatic acids, formic acid, acetic acid, and propionic acid are colourless 
liquids and have a pungent smell. The next three acids C-4.to C-@lare‘colourless liquids 
with somewhat unpleasant smell. oe : 

Q.5 The pure acid freezes to an ice like solid at 17°C./Thereforeit is also called glacial 
acetic acid. 

Q.6 
CH —-COOH 
CH-COOH | ee 
have double bond and have open chain structure. Hence its is unsaturated aliphatic acid 

Q.7 — Carbolic acid = Phenol ie 
Carbonic acid = H2CO3 4 
Picric acid = 2,4,6 — Trinitrophenol ~ 
Palmitic acid = Carboxylic acid @~ oS 53 

Q.8 Aliphatic monocarboxylic acid is called fatty acid. Fats on hydrolysis give saturated fatty 
acids. Succinic acid is a dicarboxylic acid so it is not a fatly acid 

Q.9  2-Methyl —2— propanol is tertiary alcohol. So it cannot be oxidized to carboxylic acid 
because it does not contaima-H. Under same conditions it show elimination and give alkene 

Q.10 

, } fa*? I 
CH, —CH, ~CHy=CH; -OH—"l 5 cH, ~CH, -CH, -C-H —l_, CH,CH,CH,COOH 
Q.11  RCN+H,O4Se5=">RCOOH+NH,C] 
Q.12 » : | 
CH;CN—>> CH; ~ C— NH, —° CH.COOH 

Q.13) R-X+KCN—#% _.R_CN4KX 

Q.14 C;H, =CN—* >CH,CH,COOH 

Q.15 
CH, —CN + H,O—#,>CH, -C-NH, ip CH,COOH 

Q.16< K,CO, + 2CH,COOH-—>2CH,COOK + CO,+H,O 
COz is evolved which is acidic in nature 
Reaction with carboxylic acid and carbonates are example of Et substitution 


0.17 
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Q.18 Artificial flavours are derived from esters and reaction between acid and alcohol is 
called esterification 
Q.19 Esterification Is an example of Nucleophilic substitution reaction. During the mechanism 
when alcohol attacks through lone pair of O-atom on double bonded carbon of carboxyl 
group this step is called nucleophillic addition reaction . 
Qg.20 CH,COOH +C,H,CH,OH <== CH,COOCH,C,H, +H,O Having jasmine fragrance. 
Q.21 CH,COONH, —*—»>CH, -CO-NH, +H,0, It is a heating and dehydration reaction 
Q.22 CH,-CO-NH,—acid amide 


Q.23 Acid halides (-OH by- X), Esters (-OH by-OR), Amides (—OH by — NH2) 
Q.24_ CH3COOH+SOCl2 —> CH3COCI+H20+S02 
Q.25 -OH replaced by -NH2 
Q.26 RCOOH + active metal ——> Salt + H2 
Q.27 CH3COOH+SOCl2—> CH3COCI+H20+S02 
CH3;COOH + PCls ——>CH;COCI + POCI + HC! 
3CH3COOH + PCl3 ——>3CH3COCI + H3PQ3 
Q.28 For Nucleophilic substitution reaction of carboxylicacid 
—» C—O bond breaks 
—>-—OH replace by —OR, -X, RCOO- and NH2' 


Q.29 Mineral acid act as catalyst and dehydratinglagent during esterification 
Q.30 Acetyl chloride is polar and will dissolvemore in polar solvent — 25 ss 
Q.31 CH,COOH + PCI, ——>CH, —CO-Cl+ POC + HCT, In this reaction C — O bond of carboxylic act 
Q.32 CH,COOH+C,H,CH,OH ts CH,COOCH,C,H,; +H,0 
. 933 C:Hs;-OH+HO-CO-CH, _CH§—CH, —3C,H, -O-CO-CH, -CH, —CH, +H,0 
mr, Ethyl Butyrate . 
Q.34. R-CN+H.0 —“— RCOOH+NH3 
Q.35 
| JOCOCH; 
2CH,COOH+Ca ——> Cav +H,O 
OGOCH, Only one mole of Ca is needed 
Q.36 Acid amides aré leastireactive (Acid halides > Acid anhydride > Ester > Amide) 
Q.37 Halogens are‘electron withdrawing group. Greater the number of halogens, more 
the electron withdrawing effect, strong will be acid. - 


Q.38 pKa oC 


acidity 
Q.39 Carboxylic are weak acid 


OH +H* ——~>H-OH 
OR +H? ——> R -OH 


RCOO- + H* ——>RCOOH 


PhO- + H* ——>PhOH 
Among these conjugate acids, alcohol is the weakest acid. If acid is weakest, strongest 
will be conjugate base 


a 
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(PAST PAPER QUESTIONS) 

Q.1 Acidic hydrolysis of alkyl cyanides gives carboxylic acid as a product 
R-C = N+H20 == RCOOH+NH:Cl | | 

Q.2  C2HsCOOH (carboxylic acid) can produce CO? with metal carbonates and bi¢arbonates 

2C,H,COOH+Na,CO, ——>2C,H,COONat+H,O+CO, 


Q.3 CH,-C = N+H20 === CH,COOH+NHACI 
Q.4 The reaction between acetic acid and Mg metal will produce ‘magnesium 
acetate[(CH3COO)2Mg] i. 
Q.5  CH3COOH + PCls > CH3;COCI + POC]; + HCI 
O 


| 
—C —NH, is called as amide group 
Q.7 When CH3—CH2-OH is oxidized in the presence of KaCr207 and H2SO4, CH3COOH as 
the product is formed ce. Sone, 
O 


Q.8 When ethanoyl chloride reacts with methylamine an amide is formed. CH, _C-NHCH, 
is the structure of product formed 4 == 9 > ee 

Q.9 Carboxylic acid > Phenol > Water > Alcohol is the correct order of relative.strength of 
given substances due to stabilities of conjugate bases. 

Q.10 Methyl cyanides, on boiling with mineral acids or alkalies, yield acetic acid or salt 

Q.11 The formation of ester. from acetic acid in presence of acid ethanol is nucleophillic 
substitution reaction. . 


Q.12 . 1 
CH,-C-OH+NH, —*- > CH,-C-NH, + H,O 7 

Q.13 Ethyl butyrate and buty! butanoate are esters with the flavor of pineapple 

Q.14 X= Alcohol, Y= Acetie acid and Z = Ester, alcohol and acid release hydrogen gas with 
sodium metal and both react with each other to form ester Biving fruity smell. 

Q.15 CH3-CH2-COOH is a stronger acid among all given substances so can react with NaOH, 
Na2CO3 and Specially NaHCO3. 

Q.16 CH,COOH+CH,CH,OH === CH,COOC,H,+H,0 in this reaction H2SQz is used as 


a catalyst 

Q.17 ESterification is the reversible reaction among the derivatives of carboxylic acid 

Q.18 CCIs;COOH > CHCl2COOH > CH2CICOOH > CH3COOH is the correct order of acidic 
strength, greater the number of electron withdrawing groups stable the conjugate base 
hence stronger the acid | 
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Compounds having —C =N group are called nitrile 
Final product of hydrolysis of nitrile yield carboxylic acid 
R-C = N+H20 “= RCOOH+NH.CI 
During esterification, bond between oxygen and hydrogen is broken in case of alcohols 


Yields 
CllzCOOIl + PCl; —— X + POCI; +IICl, here X is CH3;COCI 
Conc. Sulphuric acid is used as a catalyst in esterification 
Ester is formed by the reaction of carboxylic acid with alcohol 


CH,COOH+CH,CH,OH =+*CH,COOC,H,+H,O 


Trichloroacetic acid is the strongest among all 
CCl3COOH > CHClCOOH > CH2CICOOH > CH3COOH 
Acetyl chloride (ethanoy! chloride) is prepared by reacting acetioacid with SOCI2 
Methyl ethanoate is formed when methanol reacts with acetic acid 
Carboxylic acid can form cyclic dimer by hydrogen bonding 


p - io. 
R=—C Dee: 
Nee 


Dimer of a carboxylic acid » 
Carboxylic acids undergo complete reduction.to form alkanes by using HI/P(Rred). 
Aliphatic mono-carboxylic acids are known aspfatty acids while Phenyl acetic acid is 


aromatic carboxylic acid. 
Given order is the correctéCHClsCOOH > CH2zCICOOH > CH3COOH, greater the 


number of electron withdrawing groups stable the conjugate base hence stronger the acid 

Acetic acid-is the stronger thamall given due to stronger hydrogen bonding. 

The correct order is‘Acid-halide’> Acid anhydride > Ester > Amides 

Nitriles (RCN) on hydrolysis in the presence of a mineral acid yield carboxylic acid. 
“R 4@=N+4+0 == RCOOH + NHCI 

Carboxyli¢ acid‘can be partially reduced to primary alcohol by using LiAlHa. 

PCIs is required for preparation of acy! chloride (CH3COCI) from ethanoic acid. 

CH{COOH+SOCI, — CH,COCI+SO, +HCI is the balanced equation. 

Trichloroacetic acid is the strongest acid due to stronger electron withdrawing effect. 

Hydrolysis of acyl chloride results in the formation of carboxylic acid, 

The correct order is Acid halide > Acid anhydride > Ester. 
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Q.9 

Q.10 
Q.11 
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Zigzag and regular coiling of polypeptide linkage forms 
A. Primary structure B. Secondary structure 


C. Tertiary structure D. Quaternary structure 

The hydrogen bond in secondary structure of protein is present between 
A.O-H B. N-H 

C.C=-H D.F-H 

Primary structure of proteins shows 

A. Folding ' B. Sequence of amino acids 

C. Coiling D. It is due to hydrogen bonding 


Which of the following statement is false about protein 
_ A. Peptide bond is a covalent bond 
B. It is a polyamide . 
C. It contain different sequence of amino acids in different proteins 
D. Primary structure is due to hydrogen bonding 
Which one of the following structure of protein is the direct consequence of 
hydrogen bonding 


A. Primary B. Tertiary 

C. Secondary . | D. Quaternary 

Primary structure of protein arises due to which force 

A. Hydrogen bonding B. Covalent bond 

C. Debye forces D. Dipole-Dipole forces 

Secondary structure of protein includes, _ 

A. a-helix : B. Both A. and C. 

C. B-sheets D. 3-dimensioal folding 

Which is true about primary structure | | 

A. Result of replication B. Result of termination 

C. Result of duplication _ D. Result of translation 

Which is not present in an, o -helix 

A. H-Bond B. Disulphide linkage 

C. Covalent bond D. Amino acids 

Which carbonof amino acids bond to nitrogen of another in peptide linkage 

A. a-Carbon B. B Carbon 

C. Side chain carbon D. Carbonyl carbon 

All proteins yield upon complete hydrolysis. 

A. Nitrogen , B. Amino acids 

C. Carbon and hydrogen D. Sulphur 

Proteimattached to some non protein group is called 

A. Derived protein | B. Sample protein 

C. Proteoses D. Conjugated protein 

Regular coiling or zigzagging of polypeptide through hydrogen bonding is its. 

A. Quaternary structure B. Secondary structure 

G, Tertiary structure D, Primary structure 

What common name can be given to lipids, proteins, carbohydrates and nucleic acid 
lymers 

A. Organic polymers B. Inorganic polymers 


C. Biopolymers D, Synthetic polymers 
Which one of the following polymers has peptide linkage in it? 


B. Nylon 6,6 
A. Terylene D. Urea 


_C. Protein 
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hich factor cannot denature the protein 


A. pH change 

f Oxtdizing cotdiion = ee of ea 
ich of the followin » VISSO!ving In. Fz 

A. Carbon g elements is not Present in all proteins 


C. Sulphur B. Hydrogen 
D. Nitrogen 


A. Isomerases 


C. Transferases D. Ligases 
Enzyme used f eta = 


ieee ae __ D. Lactic dehydrogenase 
le same organism which catalyze same reaction but are%chemically 
and physically distinct from each other are called 
A. Oxidoreductases B. Hydrolases 
C. Isoenzymes D. Isomerases 
Rate of enzymatic reaction is directly proportional to thé concentration of 
A. Enzyme B. Substrate 
C. Enzyme and substrate D. Enzyme and product 


The rate of reaction is directly proportional to 


A. [Enzyme]* B. [Enzyme]? 


C. [Enzyme] D. [,[Enzyme] ] 


The substrate binds with the enzyme at 

A. Polar site | B. Cationic site 

C. Active site D,Anionic site 

Many enzymes contain a protein part and a non-protein part, the non-protein part 
is called 
A. Apoenzyme B»Coenzyme 

C. Cofactors = D. Both B and C 

The group of compounds that is primarily responsible for building of body of an — 
animal and its maintenance is called 

A. Vitamin yy B. Carbohydrate 

C. Lipids | D. Proteins 
Which enzyme is used to’catalyze the addition of ammonia, water or carbon dioxide 


to double bond i 


A. Phospho-transferase B. Phospho-glyceromutases 

C. Fumarase¢ | | D. Succinic thiokinase 

The activator for chrome oxidase is 

A. Fe*? | B. Zn” 

C. Mg” . D. Fe*? 

Thrombin is used . 

Aé For treatment of cancer B. Locally to stop bleeding 

C. To diagnose heart disease D. For treatment of rickets 

For the treatment of blood cancer in children enzyme has proved very useful 
A. Thrombin ) B. LDH-1 


Ce L-asparaginase D. Alkaline phosphatase 


Profein part of the enzyme is called 
A. Apoenzyme 
C. Cofactors 


B. Coenzyme 
D. Holoenzyme 
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ONS 
_ PAST PAPER QUESTI MDCAT (2010) 


Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Collagen and albumin are: : 

A. Derived proteins . B. adr a 

C. Simple proteins vid ec ldue is greater than 100 oc 
A polymer in which the number of amino acid residue is grea 


‘ MDCAT (2011 
molecular mass is greater than 10,000 is called (2011) 
A. Protein B. Ak ag | 
C. Dipeptide . D. Tripepti e | 
Matitlenk& are described as large moelucles built up from mm ate 
units called 
A. Monomers B. Metamers 
C. Isomers D. Tautomers 
Phosphoprotein comes under the type of proteins —@ MDCAT (2017) 
A. Simple protein . B. Derived pow 
C. Conjugated D. Both A & | 
The stability in the following structure in due to the 4 _ - MDCAT (2018) 


A. Disulfide bridges 

B. Weak vander Waal’s forces» 

C. Presence of unpaired electton in the structure 

D. Hydrogen bond ing between NH group of one peptide with another peptide 

Amino acids reacfwith each other such that -COOH group of one amino acid reacts 
with the another among acid to give a condensed structure as shown below 


UNS CH CH-COOH 
R R 

What is the name of circled part of this structure? . MDCAT (2018) 
A. Peptide linkage B. Azide linkage 
G, Ester linkage D. Carbide linkage 
Roleoof a catalyst in a chemical reaction is to MDCAT (2018) 
A. Increase rate of a reaction B. Decrease rate of a reaction 
C. Decrease yield of a reaction D. Increase yield of product 
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Q.8 


0.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Glucose is converted into ethanol by the enzyme present in the yeast: MDCAT a 


A. Urease B. Zymase 
C.Invertase D. Sucrase 
The proteins which give an amino acid and non-protein group on hydrolysis are 
known as: SET (2019) 
A. Derived protein B. Albumins 
C. Conjugated simple protein D. Conjugated protein 
The enzyme which is found in saliva, accelerates the conversion of starch into sugar 
is; . ETEA (2019) 
A. Pepsin B. Thrombin 

~ C. Ptyalin D. Fumarase 
Which of the following bond is responsible for joining the amino acids in proteins? 

MDCAT (2019) 

A. Metallic Bond B. Di sulfide bond 
C. Peptide Bond D. Ionic Bond 


Based on the physico-chemical properties, proteins may be classified into the 
NMDCAT (2020) 


following types: 

A. Simple proteins B. Compound proteins 

C. Derived proteins D. All ofthe above 

Based on function, thyroxin can be classified as: NMDCAT (2020) 
A. Hormonal protein - B. Structural protein ; 

C. Transport protein -  D, Genetic protein 

L-Asparaginase enzymes has been used for the treatment of: NMDCAT (2020) 
A. Jaundice -B» Blood cancer 

C. Rickets D. Heat disease 
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EXPLANATORY NOTES) 


Q.1 The secondary structure of a protein is a regular coiling or ae oF Polypeptide 
chains caused by hydrogen bonding between NH and C = O groups of aminoacids fia, 


Topic-19 


each other in the chains. 


Q.2 


~~ é 5+ 
Yc =6---H-NH | . 
Q.3__A linear sequence of amino acids in a chain is referred as primary Structures 


Q.4 


- ci 
O cH, II CH, HO 
mie Ek g £ hue 
NGF KEAN at ae eZ No \onH 
| HI t | H I 
CH, H Q SH H 


Primary structure does not involve hydrogen bonding, 
Q.5  a-Helix and B -sheets (secondary structure) areldue to hydrogen bonding. 


Q.6 = Amino acids are joined in primary structure by covalent bond,. 


Q.7 

2°Structure Cc 
B —sheets 

Q.8 Formation of polypeptide chain fromRNA is called translation. 

Q.9 2° structure is due to hydrogen bonding. 

Q.10 Peptide linkage is betwéen -COOH and —NH> groups. 

Q.11 High molecular weight Organic molecules which yield amino acids upon complete 
hydrolysis are called proteins. They are the polymers of amino acids. 

Q.12 In these molecules the protein is attached or conjugated to some non-protein groups 
which are called prosthetic groups. | | 
Example: Phospho-proteins are conjugated with phosphoric acid. Lipoproteins are 
conjugated with lipid substances like lecithin, cholesterol and fatty acids, | 

Q.13 The Secondary Structure of a protein is a regular c 
chains caused by hydrogen bonding between NH an 
each other.in the chains. 

Q.14 Most-biologically important substances are organic compounds (Biopolymers) built up 
from skeleton of carbon atoms. Many of them are very large molecules and most of these 
are polymers, The four major classes of organic compounds in living cells are 
carbohydrates, lipids, proteins and nucleic acids, 

Q.15 To describe the structure of a protein in an organism it is ne 
dimensional shape that the polypeptide chain assumes. 
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oiling or zigzagging of polypeptide 
d C = O groups of amino acids near 


cessary to specify the three- 
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The defonnesion oe disruption of protein structure under specific conditions is called 
denaturation of proteins. Denaturation occurs by _ 

Heat change 

pH change 


-Under strong oxidizing or reducing conditions. 


All proteins contain the elements carbon, hydrogen, oxygen and nitrogen except sulphur. 
Isomerases : 
These enzymes catalyze the transfer of groups within molecules to yield isomeric, forms 
of the substrate, for example phospho-glyceromutases. 
L-asparaginase has proved very useful in the treatment of blood cancer in children. 
Isoenzymes 

These are the enzymes from the same organisms which catalyze the same reaction but are 
chemically and physically distinct from each other. 

Example: a-amylase B-amylase. | : 

The rate of an enzymatic reaction is directly proportional £0 théyconcentration of the 
substrate. f 

The rate of reaction is also directly proportional to the square root of the concentration of 
enzyme. 

Each enzyme molecule possesses a region known as active 8ite and the substrate binds 
itself with this active site. 

The protein component of the enzyme is called \apo-enzyme and the non-protein 
component is called the co-enzyme. The co-enzyme is also known as co-factor. 

The group of compounds that is primarily responsible for building of body of an animal 
and its maintenance is called protein. — . 

Lyases 7 

These enzymes catalyze the addition of ammonia, water or carbon dioxide to double 
bonds or removal of these to form double bond. . 

Example: The conversion of/fumaric acid to maleic acid in the presence of fumarase 


enzyme. 


Important inorganic co-factors alongwith their respective enzymes include 
Fe?+ (chrome oxidase) | 
Zn?+ (carbonic anhydrase) 


Mg?+ (glucose 6-phosphatase), ete. 
Many enzymeés contain vitamins as their co-factors. 


Alkaline phosphatase is raised in rickets obstructive jaundice. 

(ii) Laétiedehydrogenase or LDH-_| is raised in heart diseases. 

Many enzymes have proved very useful as drugs. 

Example:/Thrombin is used locally to stop bleeding. 

Many enzymes are used for cancer treatment. | 

Example: L-asparaginase has proved very useful in the treatment of blood cancer in 
children. 

L-asparaginase has proved very useful in the treatment of blood cancer in children. 

The protein component of the enzyme is called apo-enzyme and the non-protein 
component is called the co-enzyme. The co-enzyme is also known as co-factor. 
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(PAST PAPER QUESTIONS) 
Q.1 Collagen and albumin are simple proteins | 
Q.2 A polymer in which the number of amino acid residue is greater than 100 or the 


molecular mass is greater than 10,000 is called proteins 
Q.3 Macromolecules are described as large molecules built up from small repeating 
units called monomers 
Q.4 Phosphoprotein comes under the type of conjugated proteins 
Q.5 The stability in the given structure in due to the hydrogen bonding between NH group 
of one peptide and carbonyl (C = O) of another peptidewesidue 
Q.6 The bond between COOH and NH? is called peptide bond 
Q.7 Catalyst is used to increase the rate of a chemical reaction 
Q.8  Zymase enzyme is used to convert glucose into ethanol 
Q.9 The proteins which give an amino acid ahd non-protein group on hydrolysis are known as 
conjugated protein » ss 
Q.10  Ptyalin is found in saliva to accelerates the conversion of starch into sugar 
Q.11 Peptide bond is responsible for joining theamino acids in proteins 
Q.12 Types of proteins on the basis of physico-chemical properties are three: 
" Simple proteins | 
= Compound proteins 
" Derived proteing 
Q.13 Thyroxin can‘be classified as hormonal protein 


Q.14_ L-Asparaginasé enzymes has been used for the treatment of blood cancer 
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Q.1 Mass ofan atom of C is 


N, B. 12amu 
C. 12x1.661x10-*4g 

Q.2 1gram molecule refers to amount in gram 
A. Equivalent to 1 mole of an atom 
B. Equivalent to 1 mole of a molecule 
C. Equivalent to 1 mole of an ionic species 
D. Of an ionic compound 

Q.3. 1gram formula refers to: 
A. Amount in grams equivalent to 1 mole of a atom 
B, Amount in grams equivalent to 1 mole of a covalent compound 
C. Amount in grams equivalent to 1 mole of a ionic compound 
D. Amount in grams equivalent to 1 mole of an ion 

Q.4 One mole of SQ? contains 
A. 6.022 x 103 atoms of oxygen B..18.1 x 1073 molecules of SO? 
C. 6.022 x 1073 atoms of sulfur D. 4 g molecule of SO2 


Q.5 The mass of 1 mole of magnesium atoms is 24g. What is the mass of one magnesium 
- atom in grams 


D. All of these 
s 


A. 6.02 x 1073 »\ B. 602 x 103 
C. 3.99 x 10°23 ~~ 9D.°3.99 x 1073 
Q.6 The approximate number of molecules present in 3g of H20 is 
A.3 x 1073 . : B. 1 x 10 
C.3 x 6.01 x 107 a D.2 x 107 
Q.7 The largest number of molecules)are present in 
A. 3.6 of H2O B. 4.6 g of C2Hs0H 
C. 2.8 g of CO fe D. 5.4 g of N20s5 
Q.8 40g of calcium is | 
A. Igram of Ca B. latom of Ca 
C. lgram atom of Ca D. lgram ion of Ca 
Q.9 How many atoms of carbon are present in 34.2g of sucrose 
A. 6.02* 1072 . B. 3.6x 1073 
C. 4a D. 1.2x107 o 
Q.10 If4 ring is made up of 6g diamond, then number of atoms present in it are 
A. 6.02x1073 B. 1.5*x10 
C. 3.01x10 : D. 7.5% 1074 
Q41 Moles of protons in 20g of SOs 
A. 10 B, 20 
Cs40 D. 80 
Q.12 The mass of 10-3 moles of MgSOs is 
A. 0.12g B, 2.128 
C. 1.12¢ D. 4.12g 


a ee ee 
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Which of the following contains same number of atoms as 12g of Mg 

A. 12g Carbon B. 10g Neon 

C. 5g Neon | D. 3g Carbon 

Equal volumes of CO and Nz are taken in identical conditions, The correct 
relationship between masses of two gases is 


A. CO <N3/ B. CO=N2 
C.N2<CO D. All of these 

The largest number of molecules are present in 

A. 44g CO> B. 98g H2SO4 

C. 36g H2O D. 180g of C6H1206 


The Avogadro’s number of atom or molecules or formula units of a substance j is 
called its 


A. Molecular weight B. Mole 

C. Molecular mass D. None of these 

Which of the following quantity is not Imole 

A. 1g atom of an element B. |g formula of,an ionic compound 
C. 1 atomic mass unit D. |g molecule of covalent compound 
18.02g of H20 | 

A. 1 mole of hydrogen atoms B. 6022x1073 moles of H2O 

C. % mole of oxygen atoms Dé 6,022x 10”? molecules of H2O 

A unit which represents 6.021073 particles is called 

A. Mole 3 B. | gram molecule nitrogen 

C. 1 gram ionic mass D. All of these 

“* of nitrogen in urea a. H2CONH)2) 

A. 82.35% » B.46.6% 

C. 35% “~~ ~D. 55.56% 


A compound contains 50% sulphur and 50% oxygen by mass. The empirical 
formula of the compound is 


A. $203 7 , B. SOQ2 

C. SO3 i ) D. SO 
Empirical formula of vitamin C (Ascorbic aciD. is 

A. C3H403 . B. C3H603 
C. C4HgO7 ; D. CeH1206 


If empirical formula of. a Pmpound i is CH2 and its molecular mass is 56amu. What 
will be its molecular formula - 


A. CH2 B. C2H4 
* C, Gilg | ~ D. CaHe 
Molecules formula = n x (empirical formulA., which statement is correct about ° n’ 
A.dtcan.never be unity B. It can never by zero 
CG. It may be negative -  D, Not predictable 


Styrene has empirical formula CH, and there is 92.2%C and 7.75% hydrogen. If 
molar mass is 104g mol-!, what will be integral multiple (n) to get molecular formula 
A.2 B, 4 


C..6 D. 8 

Combustion analysis is performed for the determination of 

A. Molar mass of the compound B, Empirical formula of the compound 

C. Structural formula of the substance D. Mass of halogens present in organic compounds 
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Q.27 The stoichiometric calculations for a chemical reaction results in 


A. Actual yield | B. Theoretical yield 
C. Percentage yield D. Exprimental yield 
Q.28 5604 cm? of H2 gas at STP contains atoms of hydrogen 
A. 6.02x1073 B. 2.6x 10 
C. 3.01« 107 D. 1.50x107 
Q.29 Gram atoms of hydrogen in 5.5g¢ H2 
A. 5.50 B. 5,45 
C. 2.25 D. 2.20 
Q.30 4g of an unknown gas occupies 5.6dm volume, at S.T.P the gas is 
A. SO2 B. CHy 
C. O2 D. H2S 


Q.31 10 moles of HCI is added to excess to magnesium and forms 4 moles of hydrogen gas 
percentage yield is 
A. 40% B. 80% 
C. 60% D. 100% 
Q.32 Which of the following is a limitation of balanced chemical equation 
A. Conditions and rate of reactions | 
B. Physical state and mechanism 
C. Reactants and products and their coefficients 
D. Both A. and B. 
Q.33 How much oxygen is required to react 16g of S to form SO2z 
A. 32g B. 24g 
C. 16g . D. 64g 
Q.34 Theoretical yield is always less than the actual yield because 
A. Some product is lot in the experiment | 
B. Reversible reaction may occur 
C. Errors are made in weighingthe reactants or the products 
D. The given statement is notcorrect 
_Q.35 The actual yield of a productyis 3g, 
reaction is 80% efficient 
A. 8g B. 10g 
C. 12g | D. 14g 
Q.36 4 moles of hydrogen react with’S moles of oxygen to form water, identify the excess reagent 


then theoretical yield will be . while 


A. Hydrogen B. Water 
C. Oxygen D. All of these 
Q.37 If 15g of sulphur are burnt, what volume of SO: is produced at STP? 
A. 10.51dm? . B. 30dm? 
C. 20dm? D. 100dm? : | 
duce ammonia. 


Q.38 If you Haves3.5 moles of hydrogen and 5 moles of nitrogen to pro 
How much ammonia is produced - 


A. 34.08¢ B. 17.04g 
aa C. Te D. None of these 
Q.39 Which of the following conditions of temperature and pressure are the standard 
conditions (STP) 
A. 0°C and | atm pressure B. 32°F and 760 torr 
C, 273k and 14.7 PSI D. All of these 


Go 
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_ Hace ori aaa ee B. Aaa equation 
C. Rate expression D. Both ia Bh 
Q.41  2.8g of Nz molecules contain number of chemical bon a 
A. 6.02 x 1022 . B. 1.204 x - 
C. 1.8 x 103 D, 1.8 10 
Q.42 A limiting reactant is one which 
A. Is token in lesser quantity in grams as compared to other reactant 
B. Gives minimum amount of product under consideration 
C. Is taken in lesser quantity in volume as compared to other reactant 
D. Gives maximum amount of the product which is required 
Q.43 An acid with molecular mass 104 contain 34.6%C, 3.85% H and, rest is 0, The 
molecular formula of acid is 


A. C3H4Oq B. C2H204 
C. C2H20 D. C2HO2 

Q.44 The total number of atoms in 9g of water are 
A. 3.01 x 1073 B. 4.51% 107 © 
C. 6.02 x 1023 D. 9403 x 1073 

Q.45  One-gram molecule of different gases have all the following properties same at STP 
except | 
A. Molecules . B. Moles 
C. Volume D. Masses 

Q.46 A pair that have same number of molecules 
A. 32g O2 and 32g NoH, a B. 34g HoS and 34g NoHy 
C. 30g N2 and 30g C2Hs D. 44g CO? and 44g CS2 

Q.47 One mole of which of the following will have different number of electrons than others 
A. Na‘! . ny B. H2O 
C. NH3 | D. CO?! 

Q.48 The total number of O-atoms ind 8¢ of glucose are 
A. 6.021074 B. 6.02x 1073 
C. 3.6x 1073 D. 3.6x 1072 . 

Q.49 21g of CaO is obtained by roasting 50g CaCO3. What is the percentage yield of CaO? 
A. 25% ~ B.50% 
C. 75% D. 60% 

- Q.50 The absorption of GO> in 50% KOH leads to 

A. Physical change -B. Simple diffusion 
C. Adsorption 


D. Chemical change 
Q.51 For which reaction stoichiometry cannot be studied 


AN, ¥3Hy— 2NH, B. PCI, + Cl, == PCI, 


C\N50, —— 2NO, D. All of these 
Q:S52 Asample of 100cm? of dilute H2SO4 contains 
concentration in the solution per dm? 


A. 2 moles B. 0.50 moles 
C. 0.25 moles D. 1 mole 
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Q.53 


Q.54 


Q.57 


Q.58 


Q.59 


Q.60 


The number of moles of kMnOs that contain 1 mole of oxygen atom 

A. 2 moles B. 0.5 moles 

C, 0.25 moles D. 1.5 moles 

A pair of compounds that has same empirical formula 

A. Acetic acid and glucose B. Acetic acid and formic acid 

C. Formic acid and sucrose D. Ethane and Ethyne 

Elemental analysis is performed to determine 

A. Molar mass of the compound B. Structural formula of a compound 
C. Empirical formula of a compound D. Mass of halogen present in a compound 
Hydrogen and oxygen have same at STP 

A. Gram molecular weight B. Protons in the molecules 

C. Gram molecular volume D. Electrons in the valence shell 


Equal volumes of N2O and CO: are taken in identical conditions, the correct 
relation between the masses of two gases is 


A. N20 > CO2 B. N20 < CO2 

C. N20 = CO? D. N20 = COz2 

Which one has maximum number of atoms 

A. lg Mg B. lg Fe 

C. lg Al D. Alhhave same atoms 


Which one will produce largest number of negatively charged ions in case of 100% 
dissociation of 1 mole 


A. FeCl3 B. Na2SO4 
C. NaOH D. ZnCle 

1 mole of CH30H and C2HsOH have equal number 
A. C-Atoms B. H-atoms 
C.O-Atoms — - D. Electrons 


— ANSWER KEY) 
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Q.1 Charge on 1kg of electrons is 


A. 9.1095x 103'C B. 1.7588x10!'C 
C. 1.602«10°'°C D. | 
Q.2. The mass of neutron is a 
A. 1.675x10-?7 kg B. 1.675x10~"g 
C. 1.0087amu D. All of these. x 
Q.3. The e/m value of He*! ion in comparison to e/m value of electromis 
A. 7344 times lesser B. 1836 times greater 
C. 1836 times lesser D. 7344 times/greater 
Q.4 What will be the effect on electron when passed through the electric field 
A. Deflection towards anode B. Deflection perpendicular to electric field 
C. Deflection towards cathode D. Deflection downwards in electric field 


Q.5  X specie carry +3 charge and number of electron and neutrous are 10 and 14 
respectively. What is the atomic mass of X 


A. 24 B. 21 
C. 27 a ve 
Q.6 Which of the followings set of ions is isoelectronic 
A. Sc*3, Ca*?, §-? B. F:, Ne and Na 
C. H’, H and H* D. Lit , Na* K* 


Q.7_ Which of the following partiéles would on losing an electron has its outermost 
p-orbital as half filled 
A. N atom B. Pion 
C. OT ion D. S*! ion. 
Q.8 Isotopes differ in 
A. Properties with‘respecbto their mass number 
B. Properties with respect to their proton number 
C. Properties,of with respect to their atomic num ber 
D. With respect:to chemical properties 


Q.9 Which property isSame for two nuclides |, Ar and °K 


19 


A. Number of electrons ; B. Number of neutrons 
C, Number of nucleons D. Number of protons 

Q.10 . The correct set of four quantum numbers for the valence electron of potassium (Z= 19) is 
A.n=4,1=0,m=0 ands =+1/2 B.n=4,/=1,m= O and s=+1/2 
C.n=4,/=1,m=1 ands=+1/2 D.n=3,/= tae 0 and s = +1/2 

Q.b1 Identify the correct order of decreasing energy 

“€ BA.3s>2s> 1s B. Is >2s> 35 

C. 2s > 3s> 1s D. Is > 3s >2s 


Q.12 Correct number of degenerate orbitals 
© A.p=6,d=10,f=14 


B 3,d=5,f 
C.p=1,d=2,f=3 D. p=3,d=7, f= 
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Q.13 The maximum number of electrons in subshell can be calculated by using formula 


A. 20+ | B. 2(2/+1) 


C. 2ne D.n+l 
Q.14 The incorrect statement about d-orbitals 
A. It is not present in first two principle energy levels 
B. They are associated with only transition elements 
C. They are five degenerate orbitals in d-subshell 
D. d-orbitals can filled before p-orbitals in the same principle energy level 


Q.15 Valence electron of K has value for spin quantum number with 
spin 
I P 
A. +53 clockwise B. is clockwise 
Z 
C. +5 , anticlockwise D. ae. anticlockwise 
Z 
Q.16 Fourth shell can accommodate 32 electrons how many electron can be placed in 5" shell 
A. 32 B. 46 
C. 40 D. 50 
Q.17 The correct set of quantum numbers is 
A.n=2, €=2, m=0, s= 45 Bén=2, M=17 m=-2, s=t> 
C.n=2, C=1, m=0, s= 42 D n=2, ¢=1, m=-2, s=0 
Q.18 The place between two orbitals where)probability for finding the electron is zero 
known as 
A. Anti orbital B. Nodal plane - 


C. Atomic hole D. Orbital 
Q.19 The shapes of s orbitals is circular and their size: 
A. Increases with the inérease inprincipal quantum number 
B. Decreases with the increase in principal quantum number 
C. Remains the same with the change in principal quantum number 
- D. Increase withthe increase in Azimuthal quantum: number value. 
Q.20 The electronic configuration of P(15) is 
A. 1s?,2s?,2p*,357.3P!.3P, > 3Pz 
C. 1s?,28?,2p°3s’,3pe,3Py-3P2 
Q.21 The number of d-electrons in Fe’? (Z = 26) is not equal to 
Aprelectrons in Ne (Z = 10) _B.s electrons in Mg (Z = 12) 
C. d electrons in Fe (Z = 26) D. p electrons in Ar (Z = 18) 


Q.22 Therule for filling electrons in subshells of atoms is 
A. Aufbau’s principle B. Pauli exclusion principle 


2 2 6. 4 J l 
B. 1s?,2s’,2p°;38”,3p,3P;3P; 
2 2 6 2 2 1 
D. 1s?,2s”,2p°,3s”,3p2.3Py3P; 


‘C. Hund’s rule — D. All ofthese ~— 
Q.23° When 6d orbital is completed the entering electron goes into 

yf B. 7s 

C.7p D. 7d 


(" 
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Q.24 Number of orbitals required to place all electrons of an element with atomic number 39 
B. 9 7 
As 13 


D. Can’t be predicted 


ae j in d sub-shell 
Q.25 Which of the following has 5 unpaired electron ae a sub-she 
— AvasMn®? B. 24Cr 
C. 2Fe*? D. All of these 


Q.26 Mass ofa neutron may be equal to” ” 
A. Mass of proton B. Mass of proton + positron 


C. Mass of proton + electron + neutrino D. Mass of electron + positron 
Q.27 The difference of radii and energy between first two orbits , 
A. Maximum, minimum | B. Minimum, maximum 
C. Both are maximum D. Both are minimum 
Q.28 In the hydrogen atom, when electron jumps from any highyenergy orbit to second 
orbit, the radiation emitted will fall in the = 
A. UV region B. Visible region 


C. I.R region D. Microwave fegion 
Q.29 Slow neutrons are more effective than fast néutrons for purpose of 
A. Diffusion B. Fission 
C. Fusion D. Penetration 
Q.30 Which one has shortest wavelength when moving with the same velocity 
A. Proton , B. Electron 
C. Neutron _D. a-particle 


Q.31 The electronic configuration of metal ion M?* is 2, 8, 14 and its atomic mass is 56. 
The number of neutrons in its nucleus is — ; 


A. 30 = B,.32°. 

C. 34 | yy D4 
Q.32 X-rays has wavelength | ad 

A. More than visible : B. Less than y-rays 

C. Equal to cosmic rays __D. Greater than cosmic rays 
Q.33 Which of following has’same number of electron as a-particle 

A. Li* B. Ht : 

C. He* D: Be*? 


Q.34 The wavelength of which of the following pair is same 

A. Absorption and emission spectrum of the same element — 

B. X—rays and Y - rays 

C»Continuous and linc spectrum 

D. IR and UV light 
~—Q35 In Hydrogen Spectrum most energetic transitions of electrons are found in 
A. Lyman series | B. Paschen series 


C. Brackett Series D. Pfund series 


Atomic Structure 


UNIT-2 
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Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


de-Broglie equation is applicable to only 
A. Microscopic particles B. Magnetic particle 
C. Macroscopic particles D. Neutral particles 


The last electron in the Na and K can be distinguished by 
B. Azimuthal quantum number 


A. Principal quantum number 
D. Spin quantum number 


C. Magnetic quantum number 
The de-Broglie’s wavelength of a particle having momentum 2.2 x 1074 kgms"! 


(Planck's constant = 6.6 x 10“4 Js) 


A. 0.5 A® B. 2A° 
C. 3A° D, 3,94" 
Number of electrons present in 3d sub-shell of Cu”? 
A. 10 B.8 

oe D.9 


The atomic number of an element is sixteen. It belongs 40 period and group number 


of the periodic table respectively 


A. 3,7 B. 6, 3 

C38 Dy i..9 

Which contains most stable orbitals in the valence shell 

A.O"! B. Nv 

C. Mg"! Pas 

An electron makes a transition from‘energy state four to two. It will emit a photon 
of frequency 

A. E,—E, B. E,-E, 

C.(E,-E,) xh D. (E,-E,) xh 


Which order of mass is ‘correct in ascending order 
A.e€ >p°>n B.e-<n<p* 


C.e <p’ <n D.i>p'>e 
The radius of 4 orbit is greater than first orbit by 

A. 4 times B. 8 times 

C. 16 times D. 12 times 


Radius of orbit of electron and velocity of electron are 
A. Independent ofjeach other B. Directly proportional to each other 


C. Inversely proportional to each other D. Relationship varies from atom to atom 


The value of Rydberg constant is 
Aveh.09678*10'm 
C. 1.09678 10°m"' 


B. 1.9678 107m7! 
D. 1.09678 108m! 


a rrrnrs nr  e 
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Q.47 The space between Is and 2s is called 
B. Orbital 


A. Free space ‘ 
C. Node D. Antinode 
Q.48 The limiting line of Balmer series lies in ; 
A. Infra red region B, Ultraviolet region 
C. Visible region D. Microwave region ( 
Q.49 Wavelength of a photon of light emitted by a certain source is 200 A° The waye 
number will be 
A.5 x 103m"! B. 500 nm” 
C.5x 10’m'! D. 500 x 10” mr" 


The highest energy electron of an element in the ground state is characterized by the 


50 
: given quantum numbers n = 4, / = 0, m=0,s = + “% The atomic number of 
element is . 
A. 32 B. 19 
Cee D. 12 
Q.51_ Which formula represent wave number of electrons 
A. 1.0678%107 2-4] B. Lop67ex109| 2 --,| 
n,n, ty 
C. 1.09678x 1077 4] D. 0.09678x107’ 2-4 | 
nh, ny | : ny -My 
Q.52 The number of sub-shells in sulphur atom is, 
A.4 | —= 4% 
C.7  S—_ eee . 
Q.53_ The number of orbitals in a sub shell can be calculated by formula 
A. 21+1 | De Ne B..2(22+1) - 
C.2n* Ween eee 


Q.54 Which species has same number of electrons in valence shell and penultimate 


(second last) shell 
A. Na* ey B. O07 


CAP : D. CI 
Q.55 Which of the following does NOT correctly relate the arrangement of electrons 

A. Arrangement of sub shell is given by (n+ /) rule 

B. Filling of electrons in degenerate orbitals is given by Hund’s rule 

C. Filling of electrons.in an orbital is given by Pauli’s exclusion principle 

D. Arrangement of electrons in a shell is given by octet rule | 
Q.56 The positive rays have maximum e/m value when one of the following gas is used in 


discharge tube 
A. O2 B. N2 
C. F2 D. Cle 


Q.57 Which statement is wrong about quantum numbers 
A. ‘n’ gives the idea of energy and size of an orbit 
B. */* gives the shape of an orbital 
C. ‘m’ gives the energy of an electron in an orbital 
D. ‘s’ gives the direction of spin in an orbital 
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Q.58 The value of n = 3, What are probable values of Azimuthal quantum number ‘/’ 


Q.60 


A. 0, 1,2,3 B: 0, 1,2 

C.0, 1 Del, 2,34 

Which electronic configuration is not possible? 

A. Is’, 2s", 2p*, 2d”, 3s! B. Is! 

C. Is*, 2s, 2p!s, 2p!y, 2p!, D. Is?, 2s, 2p®, 3s”, 3p°, 48° 
How many electrons can fit into the sub-shell for which n = 3, / = 1? 
A.8 B. 18 

C. 6 D; 32 


ANSWER KEYS. 
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Q.1 Gases exert pressure on the walls of the container because the gas molecules 


A. Collide with each other B. Collide with walls of container 
C. Have definite volume D. Obey the gas laws j 
Q.2. Which one of the following is absolute zero 
A.0K B. 20K 
C.273 K D. -273K 
Q.3_ Crystalline solids are classified on the basis of bonding into 4 _Aypes 
A. Two B. Five 
C. Seven D. Four 
Q.4 The number of molecules in 0.0112m3 of methane at 0°C and pressure of 760mm Hg is 
A. 6.02 x 107° B. 6.02 x 107 
C. 3.01 x 10! D. 3.01 « 1073 
Q.5 Which of the following will have same number.6f molecules at STP 
A. 280 cm? of COp and 280 cm? of NO B. 11.2 dm of O2 and 32 g of O2 
C. 44g of CO2 and 11.2 dm? CO D. 28g of Nz and 5.6 dm? of oxygen 


Q.6 The graph between pressure and inverse of volume at constant temperature and 
number of moles ; 
A. Straight line parallel to x-axis B. Straight line passing through the origin 
C. Straight line parallel to y-axis D. None of them ; 

Q.7_ In a closed vessel of 1000 em*, H2 gas is heated from 27°C To 127°C. Which 
statement is not correct? . 
A. The rate of collision in¢reases B. The energy of gas molecules increases 
C. Pressure of gas increases D. The number of moles of gas increases 

Q.8 The molecules of gas show more deyiation from ideal behaviour at low temperature, because 
A. Kinetic energies are increased 
B. Densities of the gasés increased 
C. Collisions‘become less frequent 
D. Attractive force dominate at low.temperature 

Q.9 The gas laws are best applicable under the conditions 

. A. High P, Low? B. Low P, High T 

C. High T, and polar gas D. High P and larger molecular size 

Q.10 The rootmean square velocity is expressed as 


7 1 

A, err) . fs 
2 M 

; 1 

C. ei | . (sR 
M ™™! 
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Q.11 


Q.12 


Q.13 


Q.14 
Q.15 


Q.16 


Q.17 
Q.18 
Q.19 


Q.20 


Q.21 


Gases, Liquids and Solids 


Which of the following is graphical explanation pf Boyle’s law 


P P 


Vi. Pp 
C. D. 
T 1/V 
At constant pressure, volume of a given mass of a gas is directly proportional to 
A. Temperature B. Number of moles ) 
C. Pressure D. Absolute temperature 


Absolute zero is unattainable temperature, current attempts have resulted in the lowest 
temperature of 


A.10'1K B. 107K 

C.10°K D. 10°77 K 

If temperature is increasing continuously then constant<k" in PV = k will 

A, Increase B. Decrease 

C. Constant D. Unpredictable 

What will happen to density of an ideal gas, if both temperature and pressure are doubled 
A. Increase two times B» Increase four times 

C. Decrease four times D. Remain Same 


100 m? of a gas at 3atm and 27°C is transferred into a container having volume 300m 
and temperature 327°C. Pressure in new container will be 


A. 2 atm B. 4 atm 

C.3 atm D. 6 atm 

Value of general gas constant ‘R’ depends upon 

A. Nature of gas B. Mass of gas 

C. Units of P and T D. Units of P and V : 

Which of the following molecules have maximum root mean square velocity at 25°C 
A. CO2 B. H2S 

C. NH3 D. SO2 

Which of the following gas show maximum ideal behavior 

A. NH; B, COs 

C. No D. SO2 : : 

Which mathematical relationship doesn’t correctly represent behavior of an ideal gas 
A. P Oar B. PM « dT 

CyP x . D. Both A. and C. 

The density of methane at 2atm pressure at 27°C is 

A. 26 gdm? *  B. 1.3 gdm® 

C0.26 gdm? D. 0.13 gdm? 


a —_ A 
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Q.22 The correct mathematical form of Avogadro’s law is 


A. PV=P,V, B, Y= 
V, ny 
Me My | p, Pat 
i. 5 P. ip 
Q.23. Which one is most real at STP 
A. NH3 B. He 
C. H2 D. Ar 
Q.24 The deviation of a gas from ideal behavior is maximum at 
: A. —10°C and 5.0 atm B. 100°C and 2.0 atm 
C.-10°C and 2 atm D. 0°C and 2 atm 


Q.25 If absolute temperature is doubled and the pressure issincreased to 4 times, the 
volume of gas is 
A. Half B. Four times 
C. Double D. Unchanged 
Q.26 The average K.E. of the gas molecules is 
A. Inversely proportional to its absolute temperature — 
B. Directly proportional to its absolute temperature 
C. Equal to the square of its absolute temperature ». ~ 
D. Directly proportional to the square root of itsabsolute temperature 
Q.27  Thecompressibility factor (2) for an ideal gas is 


A. Zero ¢ By Less than | 
. C. Greater than 1 ~ D. Equal to one | 
Q.28 If we increase or decrease the amount of heat toa liquid, its boiling saint will 
A. Increase . 2) »,-~B. Remain constant 
C. Decrease D. Increase or decrease accordingly 
Q.29 Which is the correct ord of boiling points 
A. H20 > HF > NH3>CH4~ ow eB. H20 > HF > CHa > NH3 
C. H20 > NH3 > HEA a> NG _ D.H20>NH3>CH4> HF 


Q.30 Evaporation of water depends upon the following 
A. Surface area.and intermolecular forces 
B. Speed of the air above the liquid surface 
C. Humidity in air 


D. All ofthese 
Q.31 110°C boiling point of water corresponds to the external pressure 
A. Between 760 to 1200 torr B. Between 200 to 760 torr 
C. 765 torr D. Any value of pressure 
Q.32 The boiling point of compound is mostly raised by 
A. Dipole induced dipole interaction B. Inter-molecular Hydrogen bonding 
C. London dispersion forces D, Intra-molecular Hydrogen bonding 
Q.33 Which has greater enthalpy of vapourization 
A. F2 B. Cl2 
C. Br2 Dz I2 
Q.34_ Identify incorrect statement about evaporation 
A. Continuous B. Exothermic 


C. Cooling D. Surface Phenomenon —— 
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Q.35 


Q.36 


O37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


[onic crystals are characterized by 


Maximum vapour pressure is shown by 


A. Idm? water 8: ide? ethan 
C. 50 cm? ethanol D. Both C. and B. 

Evaporation occurs at 

A. 23°C B. 0°C 

C.40°C | D. All temperatures 

Which one is the most accurate method for the measurement of vapour pressure 
A. Barometric method » B. Dilatometric method 

C. Manometric method D. Optical rotation method 

The vapour pressure of methanol at 40°C is less than 

A. Water - B. Glycerin 

C. Ether D. Acetic acid; 


B. Solubility in polar solvents 


A. Low melting point 
D. Good conductivity in solid state 


C. High vapour pressure 


NaCl crystal is | 
B. Tetragonal 


A. Cubic 
C. Hexagonal =D, Triclinic ; 
Which element exists as diserete small molecule in the solid state 
A. Aluminium > “Bi Todine © 
q Dz Diamond 


C. Sodium chloride . 
Ice floats on the liquid water because 


A. Density of water is maximum at 4°C ~ 
B. Water freezes at 0°C’and is less dense than liquid water 


C. Ice occupies less volume than’water at 0°C 


D. Both C. and Be 


Density of unknown gas x? is 1.98g/dm? at STP. Unknown gas is 


A. CO? x “Bh. CHa 

c. Clo D. O2 

The slultiber.of CI ions per unit cell of NaCl are 
ALG B.2 

C.4\ D. 8 

The crystal of diamond is 

A. Ionic — B. Covalent 

CsMolecular D. Metallic. 
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Q.46 One unit cell of NaCl contains ion pairs 


A. Two B. Six 
C. Four > D. Eight 
Q.47_ The share of Na* ion on each edge in NaCl unit cell is 
A. 1/8 B. 1/3 
C. 1/2 D. 1/4 
Q.48 Silicon (IV) oxide crystal is an example of 
A. lonic crystal B. Metallic crystal 
C. Covalent crystal D. Molecular crystals 
Q.49 Carbon atom in diamond is 
A. sp hybridized B. sp” hybridized 
C. sp? hybridized D. dsp” hybridized 
Q.50 The given crystal lattice is for i 
A. Sodium chloride , B. Ice 
C. Diamond D.dodine 
Q.51 The volume of ice on freezing 200cm:? of water will be 
A. 109cm3 _B. 218¢m? 
C. 209cm3 D..200cm? 
Q.52_ I-I bond distance difference between wand Ins is — 
A. 271.5 pm ~ B. 266.6 pm 
C. 4.9 pm ~< 9D. 9.6 pm 
Q.53. Which one of the following contains maximum hydrogen bonding 
A. H20 | ~  -BLHE 
C. NH3 a - D. C2HsOH 


Q.54 Ammonia shows the maximum boiling point because of 
A. Lone pair of electrons present on nitrogen 
B. Very small size of nitrogen 
C. Pyramidal structure of ammonia 
D. Enhanced electronegativity character of nitrogen 
Q.55 The boiling point of H2O is 100°C while that of C2Hs OH is 78.37°C, The reason is that 
A. H2O™molecules are small sized 
B.. The bond angles at oxygen atom are different 
C. C2Hs group is electron donating 
D. The number of hydrogen bonds per H20 molecule are greater than C2HsOH 
QS6~ Which of the following in liquid state has lowest boiling point? 
A. CH3COOH B, CH30H 


C. H20 D. C2HsOH 
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Q.57 In which of the following pairs, 
A. Water and ethanol B. Argon and water 
C. Methane and ethane D. Water and Na* ion 
Q.58 Kerosene oil is liquid at room temperature due to 
A. Debye forces 
C. Hydrogen bonding 


Debye forces exist — 


B. London dispersion forces 


D. Dipole - dipole forces 
Q.59 The heat of vaporization of H20, C:HsOH and CS) are 40.6 kJ/mol, 38.6kJ/mol and 


28.6kJ/mol respectively. The order of decreasing intermolecular forces in\these 


liquids is 
A. H20 > C2HsOH > CS2 B. H20 > CS2 > C2HsOH 
C. CS2 > C2HsOH > H20 D. CS2 > H20 > C2HsOH 
Q.60 The different substances are given along with their boiling. points»im the following 
table 


Substance Boiling Point) "Substance Boiling Point 


19.9°C C.HsOH 78.37°G 
335°C [CHOC 


Select the substance having weakest intermolecular forces 
A. HF B. C2HsOH 
C. NH3 D. C2Hs0C2Hs 
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Q.1 Fora reversible reaction, A——_>B , which expression describe rate of forward reaction 


dt dt 
c, LB] py, te 
dt dt 


Q.2 Consider the reaction PCls (2) —— PCI i) + Clz i in’ a elosed ‘container at 


equilibrium. At a fixed temperature, what will be the effect of adding more PCls on 
the equilibrium constant . | : 


A. It increases B. It decreases 

C. It remains unaffected D. Can’t be predicted without Kp 
Q.3 In 2HI H,+I,, | AH>0O the forward reaction is affected by change in 

A. Catalyst B. Temperature 

C. Volume D. Pressure». . ; 
Q.4 The reaction quotient (Q) for the réaction \N,.)+ 3H 3) = 2NH yy is given 

9 _NBT eae Ae 
by Q= ———+ _., the reaction will proceed from right to left is 
[N, ][H,] caf) eee 

A.Q=0 » B.Q=Ke 

C.Q<Ke am Sap. Q>Ke 
Q.5 Which value of Ke indicate maximumyield of products 

A. Kc= 10? om” = B.Ke=1- 

C. Ke= 10? D. Ke = 10% 


Q.6 . The equilibrium constant for the reaction Ni +0303 = 2N0,, is 4.4x10~ at 


2000K temperature. In ‘the presence of catalyst, equilibrium is. attained ten times 
faster. Therefore, the equilibrium constant in presence of catalyst at 2000K is 
A. 4.4x104 B. 4.4x10-% . 


C. 4.4x107 oe D. Difficult to compute 
Q.7__ Ratio of K,/Ke for the)reaction CO, - +x, = CO,,, is 


A. | BL (RT) 
CRT D. (RT) 2 
Q.8 Whatds the equilibrium expression for the reaction 
N, +3H, ——2NH, 
A. Kec= _[NH,] | . | B. Ke= _[2NH,] © 
[N, ][H2] [N.]+[3H,] 
3 . 2 
C. Ke= [Ns ][H.J D. Ke= mi 
[NH] , [N, ][H.] 
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ON ao 


Q.9 


Q.10 


Q.1 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


For the reaction CO.) Chie == COC, , then 2 is equal to 
c 
| 
= B.R 
A RT T 


Cc. VRT D. 0.1 


For reaction PCI.) —— PCI, + Cli.) unit of Kp is 


A. atm | B. atm! 
C. atm™~ D. atm? 


2A+B=——C. At equilibrium 0.20 mole of A, 0.45 mole of B and 0415 mole of C are 


present, Calculate Kc 

A. 8.3 B. 5.0 

C. 4.0 D. 6.0 

4 moles of A are mixed with 4 moles of B. At equilibrium for the reaction 
A+B=——= C+D, 2 moles of C and D are formed, the equilibrium constant for 


reaction will be 
l 

As = B. 4 
4 
I 

Cus - « Dsl 

PCI...) = PCy) + Cla) is of equilibrium, the concentration of PCls() is doubled 


then reaction with shift towards | eae 

A. Left B. Right 

C. Neither left nor right D. First left then right 
The most suitable temperature for preparing ammonia gas is 
A. 250°C ey B. 350°C 

C. 450°C D. 550°C 

Which one is correct about conjugate acid-base concept? 

A. Conjugate base of a very weak acid is relatively very strong 
B. Conjugate base of'a very weak acid is relatively very weak | 
C. Conjugate basé of avery strong acid is relatively very weak 
D. Both A andC 


What is the conjugate base of OH™ 
A. O2 B. H20 


C.07! D. O7? 


Ostwald’s dilutionslaw is applicable for 
A. Weak electrolyte | 

C. Strong electrolyte | 
IfpKa of an acid is 5, then pKb of 
A.d0 

C8 ue 
Theunits of ionic product of H20 is 
A‘ Mol dm33 : 


_B. Both A. and C. 

D. None of these 

its conjugate base will be at 25°C, 
B. 


B. Mol"!dm? 
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eee 


Q.20 Which is correct relation at 100°C 


A.pH+pOH<14 B. pKa+PKb <14 
C. [H* |[ OH" ] >107"4 D. All of these 
Q.21_ pH of 10+ molar solution of HX acid in water is 
A. -4 B. Between 3 and 4 
C.4 D.7 oo 
Q.22 What will be the pH of 1.0 mol dm-3 of NH4OH, which is 1% dissociated 
—  AL2 B.0 
Cc, 2 D2. 
Q.23 Which one of the following has the lowest pH values 
A. 0.1M HCI B. 0.1M KOH 
C. 0.01M HCl D. 0.01M KOH 
Q.24 Which one is best buffer those have 
A. pH = pK, B. pOH < pKy 
LA pH > pKa D. pKa =0 


Q.25 An acidic buffer solution can be prepared by mixing 
A. Weak acid and its salt with strong base B. Strong acid and its salt with weak base 
C. Weak base and its salt with strong acid _D. Strong baseand its salt with strong acid 
Q.26 pH of buffer solution is 4.74, pKa of,acid is 4.74. What is ratio between 
concentration of salt and acid : 


A. 10 re B. 1 a 
0.4 D..0.3 
Q.27 If the concentration of salt is greater thamthe acid in buffer solution, then the 
A. pH = pKa B. pH > pKa 
C. pH = pK» » D.pH<pK»p 


Q.28 Expression of solubility product constant (Ksp) for following sparingly soluble salt is 
AxBy==xA* + yB7 . i 


A. [av [Bf B. [A7} [BT 
clap [By Ble Tiel 


Q.29 The solubility ofFe(OH)s is*x’ mole per dm. Its Ksp would be 


A. 9x3 _ B. 3x4 
C27 D. 9x4 
Q.30 Which one increases by common ion effect except? 
A. Crystallization B. Association of ions 
C. Solubility . D. All of these 
Q.31 AgNO,,,) + NaCl ,,. —— AgCl+ NaNO, which one is correct about given reaction 
A. It isvery.slow reaction - B. It proceed at moderate rate 


C. It is very fast reaction D. Black participate. 
Q.32 The unit of rate constant is the same as that of the rate of reaction in 
A. 1* order reaction B. 2™ order reaction 
C. Zero order reaction D. 3" order reaction 
Q.33 The rate of reaction is doubled for every 10°C rise in temperature, The increase in 
‘reaction rate as a result of temperature rise from 10°C to 100°C is 
A. 112 B. 512 


C. 400 D. 614 
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Q.34 The mathematical relation between the rate of reaction and the concentrations of 
the reactants is known as the 
A. Order of reaction B. Half-life period 
C. Arrhenius equation D. Rate law equation 

9.35 If75% of any given amount of radioactive element disintegrates in 60 min. The half- 
life of radioactive element is 


A. 20 min B. 45 min 
C. 30 min D. 25 min 
Q.36 The energy of activated complex is 
A. Less than reactants B. Greater than reactants 
C. Greater than products D. Both B and C 
-Q.37. The rate of reaction depends upon 
A. Molar concentration B. Atomic mass 
C. Equivalent mass D. None of these 
Q.38 Fora first-order reaction, the half-life period is independent,of 
A. Initial concentration B. Cube rootof initialconcentration 
C. First power of final concentration — D. Square root of final concentration 
Q.39 Ifthe rate of the reaction is equal to the rate constant, the order of the reaction is 
A.3 B. 0 
Co D. 2 


Q.40 Which of the following is incorrect about ores of reaction 


A. It is calculated experimentally 
B. It is sum of powers of concentration in/ratelaw expression 


C. The order of reaction cannot be fractional 
D. There is not necessarily a connection between order and stoichiometry of a reaction 


Q.41 For the reaction AtB+C —— > Product, Rate=K [AR [B} [C]. The order of reaction is 


Au3 B. | 
5 11 

C.— D. i \ 
6 6 


Q.42 The half-life period of a firstorder reaction is 15 minutes. The amount of substance 
left after one hourwill be 


AK B. 
C. % , D. Ne 

Q.43 For an exothermic Feabtion, an activation energy of forward reaction 70kJmol “land 
the enthalpy»change of reaction is 30 kJ mol. The activation energy for reverse 


reaction is 


A. 70:kJ.mol"! B. 30 kJ mol"! 
C. 40 kJ mol"! . D. 100 kJ mol"! 


Q.44 According to the Arrhenius equation a straight line is to be obtained by plotting the 
logarithm of the rate constant against 


A.T B. Log T 
ed D. Lage 
a) T 
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iven data _— 
Rat@ofr reaction (moles dm= sec) 


Q.45 Select the correct rate law from ; 
[A] moles dm? [B] moles dm: 


eae a eee ee 
a |) ae a ee 
bo Of OT | 


A. Rate = k[A][B] 


B. Rate = k[A}[B] 


C. Rate = k[A] [B]}? D. Rate = k[A][B] 
Q.46 Mixture of H2 and Ch: will react twice as fast, if partial pressure of Hz or Ch is 

A. Decreased from | to 0.5 atm B. increased from 0.5 to 2 atm 

C. Increase from 0.5 to | atm D. Decreased from 2 to»l atm 


Q.47 Select the suitable catalyst for given reaction 
HCOOH — 20 +CO2 


A. Cu B. SiO2 
C. Al203 D. NO 
Q.48 For which of the following reactions Kp > Ke of 
© AL Ay, FE) = 2HF,) | B. PClY,) —— PCI.) +Cly,) 
Cc 280,/.) +O.) == 2804, | D. Nog) 13 Hayy =— 2NH 7) 


4x’V 


——,.~ for a gaseous phase 
(a>2x)’ (b-x) 


Q.49 The equilibrium expression for reaction ig Ke= 
reaction then which of the following isstrue 
A. Kp = Ke B. Kp > K- 
C. Kp < Ke | . D. Kp = Ke 

Q.50 In the given 2A +B——>produts itiis observed on quadrupling the conc. of B, rate 
is increases 16times. The order of reaction with respect to B is 
A.0 ; B. | 
C.-I ? D. 2 . 

Q.51 The rate of reaction A+B+C— > Products is given by Rate = k[A][B]’ [C]. If A is 
in excess, the orderof reactiom would be 
A. 0: .. B: | 
C.2 - xe D.3 

Q.52_ A reaction is first order with respect to A and second order with respect to B. The 
rate equation is 


A. Rate ~k[AJ][B] B. Rate=k[A][B] 
C. Rate = k[A] [B] D. Rate = k[A] 
Q.53 If the half-life for a particular reaction is found to be constant and independent of 
initial concentration of reactant then reaction is of : 
A. |* order B. 2™ order 
S37 order D. Zero order . 
Q:54 "What is the half-life period of the given reaction when initial concentration of HI is 
0.050M and rate constant “k” is 0.080 dm?mol'sec-! (2HI, =="H, 41 ) 
g) ~~ * "2(g) 2(g) 


A. 150 sec B. 125 sec 
C. 1000 sec: D, 250 sec 
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Q.55 What will be the half life peri 
period of 1° order reaction, if value of rate constant “k” is 


0.3465 min"! 

A. 0.5 mint 

C. 1.0 mint B. 2.0 mint 
D. 1.5 mint 


56 JA+2B——> Dr 
Q.5 E for the reaction following the mechanism has been proposed 
A+2B——>2C+D (slow) 


A+2C——E (fast) 
Select the correct law equation 
2 2 
A. Rate=k[A] [B] B. Rate=k{A] [BJ] [C] 
2 
C. Rate =k[A] [B] D. Rate=k[A] [B] 


when rate of reaction is 


Q.57 What will be the rate constant for 2"! order reaction, 
tration, ofB which is 0.1 


3 —| e ’ 
4 moles dm> sec”! and concentration of A is equal to concen 


moles dm~ 
A. 400 mol"! dmsec™ B. 40000 mol! dm“sec™ 
C. 4000 sec D. 4000. mol! dm*?sec 
duct 


Q.58 Which method for the rate determination is applicable ifa reactant or a pro 


absorbs UV/ visible or IR radiation 


A. Spectrometric method B. Dilatometric method 


D. Refractometric method 


C. Optical rotation method 
Q.59 What will be rate of reaction, when change in.concentration of substance is 3 x 10° 
moles dm™ in 10 sec © Be | 
A.3 x 1073 mol dm™ sec! B.3 x 107 mol dm? sec! 
C.3 x 107% mol dm? sec! Sp Px 10? mol dm sec 
Q.60 The unit of rate constant of 15t order reaction is 
A. Moldm?sec B. Mol!dm*sec 
C. sec! a DD: Mol2dm**sec™ 
rei et 
»pac ) 
a ba 4 El 
c Pas 
p ba 4 Es 
p fa 5 Ea 
A fb Ee 
3 fea 4 Ee 
c pic 
30 mem 40 Me 
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Q.1 


Q.2 


QO3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 


KETS - 


One Joule is equivalent to 


A. 4.184 Cal. B. 0.4184 Cal. 

l l 
Cc. > Cal. D. 4.184 Ca 
The enthalpies of all elements in their standard states are 
A. Unity B. Always —ve 
C. Always +ve D. Zero 

is not a state function 

A. Enthalpy B. Internal energy. 
C. Temperature D. Heat 
No work is done at constant 
A.P B. V 
CT D. None 


For an endothermic reaction, enthalpy of reactants 
A. Is smaller than that of the products 

B. Is greater than that of the products 

C. Is equal to that of the products 

D. Must be greater or smaller than that of the products 
Most of the reactions which give stable products are 


A. Endothermic ~B. Exothermic 

C. Isothermal D. Non of these 
Decomposition of H20 is 

A. Endothermic reaction B. Nuclear reaction: 

C. Exothermic reaction D. Zero nuclear reaction 


What type of reaction constitute 4 limiting case between spontaneous and non- 
spontaneous reaction 


A. Irreversible reactions B. Reversible reactions 

C. Nuclear reactions D. Thermal reactions 

In an endothermic reaction f 

A. Er > Ep . B. Er < Ep 

C. Er = Ep D. None of these 

In an exothermic reaction the heat energy is while in endothermic reaction 
it is 

A. Released, released B. Released, absorbed 

C. Absorbedyreleased D. Absorbed, absorbed 


Whenever a reaction is endothermic, then it means that 
A. Heat is transferred from surrounding to the system 

B. Heat is transferred system to the surrounding 

CaHeat content of the products is less than that of reactants 
D. Het content of the reactants is greater than the products 
Enthalpy of neutralization of strong acids and strong bases have same values because 
A. Neutralization leads to the formation of salt and water 

B. Strong acids and bases are ionic substances 

C. Acids always give rise to H* and bases always furnish OH-! 


ions 
D. The net change involves the combination of H* and OH-! 


ions to form water 
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13 The measurement of enthalpy chan iti 
Q saisceuheaessusdiiedn 8¢ at standard conditions means that we should 
A. 24°C at | atm - B.25°C at 1 at 
C. 0°C at | atm D. 100°C aa 
thalpy ch f i 5 . 
Q.14 Theenthalpy change for the reaction C,H, *50, — 2CO, +H,0 is known as enthalpy of 
A. Formation of CO2 B. Fusi 
, . Fusion of C2H2 
C. Combustion of C2H2 D. Vaporization of C2H2 
Q.15 BaCl,,,,) +H,SO,,,) > BaSO,,, +HCl,,,, AH =-22.4kJ/mole, the heat change 
represented by above equation is called 


A. Heat of formation of BaSO, B. Heat of dissociation of BaSO« 
C. Heat of reaction 


D. Sum of all the abovesheats 


Q.16 The enthalpy of atomization of Hg) is 218 kJ/mole, the enthalpy of formation of 
H2g) from gaseous atoms 


YHyy — Hy AH, = 218kJ mol"! 


A. -218 kJ/mole B. — 436 kJ/mole 
C.-109 kJ/mole D. +218 kJ/mole 
Q.17. An enthalpy change which is always exothermic 


A. AW, B. AH®, 


C. AN” sacgon D. AH® 
Q.18 The enthalpy change for the reaction, . 
C2H2 + 3/202 2CO2+H20 is known asenthalpy of . 


A. Formation of CQ2 B. Combustion of C2H2 
C. Fusion of C2H2 » D. Vaporization of C2H2 
Q.19 Which of the following gases have the highest heat of combustion 
A. Methane =/ B. Ethylene. 
C. Ethane D. Acetylene 
Q.20 Which one of the following),pairs has maximum enthalpy of neutralization 
A. HCl + NaOH B. KOH + CH3COOH 
C. HCl + NH4OH | D. NH4OH + CH3COOH 
Q.21 AH of a system canbe calculated by which of following relationship 
A.q=mxs*x AT B. q = AE 
C.q=mxvx AT i 2 D.q=mxcx AE 
Q.22 Bomb calorimeters used)to determine the 
A. AH! , | B. AH, 
C. AH; _ DAH, 
Q.23 What is the unitiof molar heat capacity 
A, Jmok'k B. g'K™ 
C. JgtK= D. g? K7 


Q.24.sWhich is true about lattice energy of an ionic compound 
AsCannot be determined directly 
B. Cambe obtained by means of Born Haber cycle 
CAs helpful in discussing bonding and properties of ionic compounds 
D. All of above 


a _ 


KETS -~ PRACTICE BOOK : i =F 


UNIT-5 | Thermochemistry and Electrochemistry 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 
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The enthalpy of formation of an ionic compound is -392 kJ / aes ee ener 
changes (AH;x) involved in the formation of gaseous ions from normal physica] State 
is 280 kJ/mol. The enthalpy of lattice(AHiat.) is 

A. -112 kJ /mol B. + 672 kJ/mol 

C. - 672 kJ / mol D. + 224 kJ / mol 

Choose from the followings the correct statement about Born Haber cycle 

A. Born Haber cycle is different from Hess’s law 


B. The energy changes in a cyclic process is not zero 


C. The lattice energy of crystalline substances can be calculated easily 
D. None of these 


Standard heat of formation of Al2O3 cannot determined directly becatise 

A. It reacts with CO) B. it does not catch fire 

C. Protective layer of Al203 D. Al and O2 do not react . 
Heat of combustion of graphite at 25°C is -393.51 kJ mol" and. that of diamond is - 


395.41 kJ mol, What is the enthalpy for the conversion ofigraphite into diamond at 
Same temperature 


A. -1.5kJ mol! B. +1.2kJ mol! 
C.-2.7 kJ mol! D. 1.9 kmol! 
Using the hypothetical information given in the table below, 

Reactions AH 

Ky th Bry) — KBr. —400kJmo}" 

Ky —>Ky @ ~~ #00KImol" 

Ky = —>Kiy@y 400kImol-' 

YBtyy— Bh —)—-+100kJmol"! 

Br) te —S Bx, _ -350kJmol" : 
Calculate the lattice energy of formation of potassium bromide. 
A. +672kJmo!"! B. -672kJmol"! 
C.+650kJmol"! 4 _ D. -650kJmol"! 

By applying Hess’s law we can calculate 
A. AH B, AT 
C. AP D. AV 


Which change in oxidation state takes place in nitrogen? 
Cu+HN@, > Cu(NO,)+NO,+ H,O 


A. +5 to -2  -B.+5 to +4 

€ => to 0 D. 0 to =| 

The +1oxidation state of ‘P’ is found in 

A. H3PO3 B. H3PO> 

s H3P0O, D. H3P207 

The oxidation number of phosphorous in the compounds Pcl, |" ent IPCL,| are 
respectively 

A. +] and —-1 B. +5 and +3 

C.'+2 and -6 D. +5 and +5 
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Q.34 The value of reduction potential of elements is independent upon 
A. Change in temperature B. Change in pressure 
C. Change in concentration D. All of these 
Q.35 The potential set up when an electrode is in contact with one molar solution of its 
own ion at 298K. This potential is represented by 


A. AE B. E° 
C. AE® D.E 
Q.36 SHE is used asa 
A. Scale . B. Electrolyte 
C. Reference electrode D. All of these 


Q.37 In diagram of standard hydrogen electrode, which labelled part represents one 
molar solution of HCI. 


A.l B. Ill 

C.Il D. IV 

Q.38 The reduction potential of aluminum is—1.66V. The oxidation potential of Al will be 
A. —1.66V B. 0.0V 
C. +1.66V D. -3.32V_ 


Q.39 Which is incorrect statement for the element present at the ey of electrochemical series 
A. It has greater tendency to get oxidized 
B. It can easily replace H2 from dilute acid 
C. It has large positive reduction potential value 
D. It can reduce the metal lower imelectrochemical series 


Q.40 The ability of elements to.act as reducing agent down to electrochemical series 
A. Increases - B. Decreases 
C. Remains constant D. Depends upon the reaction conditions 


42 Kg 
Q.41 For the cell Cui, + Zi.) a" .) + Zn (aa) when 


EB’ og? =+0.76V and E_,.1,.,,=+ 0.34V then cell voltage is 
A.0.10V 4 B. 10.1 V 
C.1.10V D, 0.55 V 

Q42 The reaction taking place at cathode is 
A. Oxidation B. Reduction 
C. Neutralization D. Hydrolysis 


Q43 The two Half cells of the galvanic cell are connected with each other through a salt 

bridge which 

A“Catries the electrons from one half cell to the other 

B. Carries the ions from one half cell to the other 

C. Indicates the value of the e.m.f. of cell 

D. Carries out the electrolysis | 
— et a 
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Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


Q.51 
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Given standard reduction potential for 

Fe*?+2e- >Fe, Ered = — 0.440V 

Fe*3+3e- Fe, Erea = -0.036V 

The standard electrode potential for 

Fe*3+e- —> Fe’? is 

A. -0.476 B. 0.404 


C. +0.476 D. -0.404 


The reduction potential of Cu = +0.34V and Zn = -0.76V. When( these two ar 
coupled the emf of cell is 


A. -0.42V B. -1.10V 
C. +0.42V : D. +1.10V 


For the given cell which of the following statement is true 


A. Zn acts as cathode 
B. Cu acts as anode 
C. Electrons flow from Zn to Cu through external circuit 


D. Electrons flow from Cu to Zn through external circuit 
Which of the following reaction is not feasible 


A. CuSO,+Fe —> ‘B. Mg+2HC]—> 
C. MgSO,+Zn—> D. 2H(4) +O.) — 
In the following cell represéntation 


Zn, |Zn (1M) |Cus (1M) eu 


The line | in the representation shows 


A. Electrode B. Phase boundary 
C. Salt bridge 


D. Molar concentration 
Not correct about fuel cell 
A. light and portable 
B. Enviromental friendly 
C. Hydrogen diffuses through porous cathode 
D. Electons flow through external circuit form anode to cathode 
Cell’ reaction which can be used in the fuel cell 


Ae ZN) * 9/20 344) —> Nag)t 3H,0,) 


Be NaH + Ong) —Nog)+ 2H,0,,) 
C.\EH + 202, —CO,,,,+2H,O 
D.All of these 

The cell in which electrical energy is converted into che 
A. Galvanic cell 


C. Electrolytic cell 


(I) 


mical energy is 
B. Voltaic cell 


D. All of these 
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Q.52 


Q.53 


Q.54 


Q.55 


Q.56 


Q.57 


Q.58 


Q.59 


Q.60 
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On electrolysis of aqueous solution of NazSOu using graphite electrode, the product 
produced at anode is 

As 902 B. Hp 

C. O2 D. Na 

When there is more than one anion present in the electrolyte, the order of increasing 
discharge ability is , 


A. NO;< Cl'< Br'<1'<0OH™ B. Cl''< NO; <Br'<I'< OH" 
C. OH" <NO;<CI"<Br'<t! D. I"! <Cl"'< NO; <Br"'< OH™ 
Which one is irreversible cell 

A. Dry cell B. Fuel battery 

C. Lead storage battery D. All of them 

Which one of the following is the reduction reaction 

A. Br. >2Br- B. Zn > Zn” 

C. Fe*? - Fe*? D. Sn**->Sn*4 

Which of the following is not a constant quantity 

A. Single electrode potential B. Standard cell potential 

C. Standard electrode potential D. Standard¢eduction potential 
The electrode potential of standard hydrogen electrode is chosen as 
A.0V B.-1 V 

oN Ns DZ ¥ 

Which can replace hydrogen from dilute acids? 

A. Au B. Pt 

C. Zn D. None of these 


The standard reduction potential values of three metallic cations X, Y and Z are 
0.52, -—3.03 and -1.18 respectively. The order of reducing power of the 
genes metal is 


A.Y>Z>X B. m>Y> Z 
C.Z>Y>X my Z>X>Y 
The difference in electrolysis of concentrated and dilute NaCl is 
A. Formation of ions in the solution, —_—«&BB. Product produced at anode 
C. Reaction taking place at cathode « D. Product produced at cathode 
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CHEMICAL BONDING 
[SELF ASSESSMENT TEST 


Q.1 2" ionization energy of Mg is higher than the first because 
A. Metallic character of Mg"! is less than that of Mg 
B. Nuclear pull for Mg*! electrons is more than that for the Mg atom 
C. Size of Mg"! is greater than Mg** 
D. Nature of orbital of Mg"! is different from Mg | 
Q.2 Arrange following according to correct trend of 1“ ionization energies: Na, Mg, Al, P,S 
A.Na<Mg<AI1<P<S B. Na< Al <Mg <S<P 
C.Na<Mg<Al<S<P D. Na< Al<Mga@P<S¢@ | 
Q.3 Following graph represents successive ionization energies of an element. Choose the 
valency of element. 


Ww 

; 1 Aes 7th 
A.4 | B.5 
C.6 > D.7 


Q.4 Second electron affinity value is always with positive sign. It is due to repulsion of 
second incoming electron with 


A. Cation B. Anion 
C. Atom : D. Molecule 

Q.5 Which one of the following has maximum electron affinity 
A..F B. Cl 
C. Br D. | 

Q.6 Octet rule isfollowed by central atom in 
A. CCl4 . B. SF6 
C. BF3 D. PCs - 

Q.7 Orbital around single nucleus is called 
A. Atomic orbital B. Molecular orbital 
C. Pi orbital D. Sigma orbital 

Q.8 ‘onic compounds are obtained by the combination of elements of groups 
A. 3 and 5 | B..2 and 5 
C. 1 and 7 D. 4 and 8 

Q.9 Which of the following molecule has non-directional bond(s) 

OANA . B. H20 

C, NaCl D. None of these 

Q.10 The bond formed between the atoms having electronegativity difference 1.70 is 
A. 50% ionic _ B. More than 50% ionic 
C. 50% covalent D. Both A and B 


Sn Ses eee ae eC ee : 
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g.1i Ina double bond connecting 2 atoms there is a sharing of 
A, | electron B. 3 electrons 
C, 2 electrons D. Two electron pairs 
Q.iz In BF3 molecule, the B atom makes use of 
A, 2s orbital B. 2p orbital 
C. sp?-hybrid orbitals D. 35 orbital 
Q.13 Which of following molecules has all types of bonds except metallic bond 
A. AIF3 B. NH} 
C, PHaGl D. NaCl 
Q.14 Which information is incorrect for compound formed from given structure 
H F 
HN aD 
H F 
A. N carries positive charge B. N and B will not complete their octet 
C. B carries negative charge D. NH; is donor while BF3 is accepter 
Q.15 The shape of H,O° is 
A. Tetrahedral B. Pyramidal 
C. Angular D. Trigonal planar 
Q.16 Total number of valence electrons of nitrogen atom in ammonium ion is 
A. 6 B.8 
C. 10 , D. 16 
Q.17. Which one of the following is linear molecule 
A. SQO2 B. CoH4 — 
C, H2S , D. HCN 
Q.18 The molecular geometry of H20 is 
A. Tetrahedral B. Linear 
C. Bent D. Both A and B 
Q.19 Lateral overlapping is expected in . 
A. Sigma bond B, Pi bond 
C. Metallic bond D. Ionic bond 
Q.20 Total number of sigma electrons in one molecule of HC = CH 
A.3 . — B.6 
C.4 D..8 - 
Q.21 An organic molecule formed by chemical combination of two carbon atoms and four 
hydrogen atoms have 
A.66,07 B.5o0,11% 
C.lo,5n . D.40,21 
Q.22 In sp hybridized orbital, the s character is: 
A. 25% B. 50% 
C. 75% D, 100% 
Q.23 Which of the following molecule is not planer 
A. Benzene . B, Ethene 


C. Boron trichloride D. Phosphorous trichloride 
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Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


On the basis of s— character which of following overlap results in a Practically 
strongest bond 


A. sp — sp B. sp — sp 
C. sp? — sp? D. All have same ; 
The carbon number 2 in the structure 'CH,= *CH- *CH= “CH, shows a type of 
hybridization 
> A. spr PaO 9 B. sp? 
on D. dsp? 
abe is a constituent of petrol. What i a the ‘lie of angle Q in the molecule MTBE 
3 
Angle P 
CH, —£ ee 
Angle 

le Wonk Siniqains jon Hiv a bas CH, : 
A. Angle Q =90° i: waned eit 0) B. Angle Q = 105° 
C. Angle Q = 180° D. Angle Q= 360° 
Which of following molecule has a atrgngest hydrogen bond 
A. CH3;30H wuticles tescmich ci B. HF 
C. HO .. | a .D. NH, 
Molecule in which the distance between two carbon atom is largest is 
A. Ethane ay Fy B.Ethyne ~ 
C. Ethene . al 2. Benzene... 
Which of the following is weakest bond. 
A.H-H o; aa C 
C.N-N — D.F- “oF: ; noun 
The nature of bonds and molecule of COzis Fo ands _ respectively. 
A. Polar, Polar ; ame B. Polar, Non-Polar 
C. Non-Polar, Non-Polar T i D. Non-Polar, Polar... 
The carbon-hydrogen bond lJength is shortest in 
A. Ethane >, aw CC, B. Ethene 
C. Ethyne mam 4 _D.,Methane 


AQ.34 
1 


Q.35 
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Following information aré e true for which of the following soup alee sy 
(i) Have LDF due‘o non-polar nature 
(ii) All exist in gaseous state at ordinary. temperature. * 


~ (iii) Size and polarizability it increase down the group 


(iv) Boilingpoint increases down the group 
A. IIA ae B. VITA 
CVA oe ce Dy VIDA 


From the following, select one which can ‘conduct electricity i in ‘solid as will as in” 
liquidystate 


A, Magnesium oxide Aas pa B. Phosphorous re ey ae 
C, Zinc ~'Dy Silicon dioxide“! 98" —— 
Intermolecular forces prea in ionic compoundsaredueto «> - 

A. Metallic bonds B. Hydrogen bonds 

C. Electrostatic attractions D. Electron pair bonds 

Debye forces present in 

A. HCI and H20 B, Na* and H20 

C. Cl2 and HCI D. Solid Ip 
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Q.36 


Q.37 
Q.38 


Q.39 


9.40 


Q.41 


Q.42 
Q.43 
— Q44 
Q.45 


Q.46 
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A specie with dipole moment 


A. Cis-1,2-dichloroethene B Benzene 

C. BeCl2 D. Trans-1,2-dichloroethene 
In which of the following bond pair-bond pair angle is minimum 

A. Water B. Ammonia 

C. Hydrogen sulphide D. Nitrogen tri fluoride 
First electron affinity is maximum for 

A. Fluorine B. Iodine 

C. Chlorine D. Bromine 

The shape of NH; is_ 

A. Linear B. Angular 

C. Pyramidal D. Tetrahedral 

Which group of periodic table shows generally abnormal trends in ionization energy 
A. IIA and VIA B. IIA and VIA 

C. IIA and VA - _ D. VIL, 


A specie with maximum percentage of co-ordinate. covalent character in any 
individual bond | ~~ 
A. NH; BeH,0* > 


C. PH; | <_D, BFE 
Which one of the following has maximum, bond)angle 
A.CCls i N@NFs 
C. NH3 4 D.CO2. 
A molecule which does not/have zero dipole moment 
A.CO » B. Ethene 
C. BF3 D. Trans 2—butene_ . 
A compound whichis most ionic in nature . 
A. KCl B. KF 
- C. NaCl D. RbF 
In which of the following molecules all bonds are polar but molecule is non-polar 
A. H20 B. CH30H ae 
C. CCl, D.Ch © 
Which of the followings have maximum bond energy 
A, F, \— B. Cl, - 
at Br. D. lo 
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Q.47_ All of the following pairs have same shapes except 


A. SO2 and AICI3 B. NH; and SiCl4 

c NH; and HO D. NH3 and PH3 
Q.48 Type of hybridization of carbons in 1,2-butadiene 

A. sp? B. sp 

C. sp D. All of these 
Q.49 Maximum ionic character is exhibited by 

A. NaCl B. CsF 

C. KCl D. HF 
Q.50 Atomic radius can be determined with the help of 

A. X-rays B. Spectroscopy 

C. Polarimeter D. Both A. and B, 
Q.51 The percentage of s-character in hybrid of nitrogen in ammonia 

A. 25% s-character B. 33.4% s-character 

C. 50% s-character D. 75% s-character 
Q.52 Structure of SnCh is _ 

A. Tetrahedral B. Linear 

C. Bent D. Trigonal 


Q.53 Which statement is not true for VBT » 

A. Atomic orbital after overlapping dosnot loose their identity. 

B. Only valence shell orbitals (un-paired) overlap 

C. O2 show paramagnetie¢ behaviour’ - . 

D. Number of covalent/bonds between two atoms is equal to number of un-paired electrons 
Q.54 Number of bondsin N2molecule is/are 


A. One sigma and one pi | B. Two sigma and one pi 
C. Two sigma only | D. One sigma and two pi 

Q.55 All of thefollowing have almost similar bond angle except one 
A. BF3 B. AICI 

_ C.NH3 D, C2H4 

Q.56 24 [Biisalways endothermic and greater than that of first IE due to 
A. Greater nuclear charge B. Removal from Cation 
C. Electronic repulsion 24 D, Both A and C 


Q.57 24 and 3" EA are always 
A. \Exothermic B, Endothermic 


C. May be endothermic or exothermic D. None of these 
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UNIT-6 
9.58 Electronegativity is highest for which of the following group 

A. IA B. IIA 

c. VIIA D. VIIA 
ee pair of group forms stronger ionic bond 

A. 1A &VIIA B. IA & VIIA 

Cc. HA & VIA D. NA & VIA 
Q.60 Which of the following bond is most polar in nature? 

A. H-H B. N-F 

C. H-F D. C-F 
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Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.S 


Q.10 


Q.11 


Q.12 


Q.13 


and Cl are Of equal size 
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SELF ASSESSMENT TEST 


Elements in the same vertical group of the periodic table have same 
A. Number of valence electrons B. Atomic number 


C. Atomic mass D. Atomic volume 
Which of the following sets of elements belongs to third period? 


A. Cl, Br, Ar B. Mg, Cl, Ar 

C.S, Al, Ne iD, Ca Si, Cl 

The elements in which d orbitals are in the process of com pletion.are 
A. Outer transition elements B. Inner transition elements 
C. Normal elements 


D. Representative elements 


The first transition Series ends on the clement 


A. Scandium B. Zinc 
C. Calcium D. Mercury 
Cr and Cu have half-filled s-orbitals why 
A. They belong to p-block elements B. They@ive stablity to d-orbitals 
C. They belong to 4d- series D. They all diamagnetic 
Which of the following pairs show resemblance in their valance shell electronic 
configuration é 
A.Se,Y ° _ - B.Mh, Mo 
C. Zn, V D. Pt, Au 
- Which of the following has the maximum number of unp.‘ired electrons 
A. Ni** Bye" 
C.1r* D)Fe** 
Shielding effect across the period 
A. Increases B. Decreases 
C. Cannot be predicted | D. Remains constant 
Which one of the following transition element Shows only Single restricted oxidation 
State 
A. Mn B. Co 
C. Zn D. Ni 
Which of the following cation has smallest size 
A. Aj B. Cat? 
C. Mg*? D. Nat! 
Which of the following is a favourable factor for cation formation 
A. High electron affinity B. Small atomic size 
C. High electronegativity D, Low ionization potential 
The addition of an electron in valence Shell of an isolated 84Scous atom to form uni- 
negativedon is ____—~process 


A. Exothermic only B. Endothermic only 

C: Enthalpy change is zero D. Exothermic or endothermic 
Mark the correct Statement 

Aé Na+ is smaller than Na atom B. Nat is lar 


ger than Na atom 
C. CI is smaller than C| atom D.C 
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Q.14 


Q.15 


Q.16 


Q.17 


8 and p Block Elements and Transition Elements 


Isoelectronic Spertes Contain same number of e~ which among the following is the 
correct order for ionic radius 


(I) Na*! (I) Mg? (MI) AIST) Si*4 
lonic radius lonic radius 
A. | B. | 
i 
Tonic radius Ionic radius a 
| | Ls 
C. D. 
Which one of the following has lowest melting point 
A. Be B. Ca 
_C.Ba D. Mg 


Which of the following information is obtained from melting point and boiling point 
of an element? 


A. Strength between molecules B. Physical state at room temperature 
C. Strength between atoms D. All of these above 
The highest melting point is associated with which of following? 
A. Coke | B. Diamond 
__ C. Graphite D. Charcoal 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Melting point of group I-A down the.group 
A. Increases B. Decreases 


C. Remains constant _D, Not regular 
Mark the correct order with respect to the melting/boiling points 


A. Na>K B.1>Br 

C. Kr>Ne D. All of the above are correct 
Among halogens, the highest/boiling point is of 

A. Fluorine B. Chlorine 

C. Bromine D. Iodine 


For the molecular forms ofthe given elements: P, S, Cl, Ar 

The correct decreasingoorder for their melting and boiling points is 
A.Ar>P>@I>8 B.S>P>CI>Ar 

C. Cl>P>S>Ar D.P>S>CI>Ar 

The ionization energy of boron is less than that of beryllium because 
A. Atomic sizeof B > Be B. Atomic size of B < Be 
C. Shielding effect of B < Be D. Removal of e° from p-subshell 
2"4 ionization energy of Mg is higher than the first because 

A. Metallic character of Mg" is less than that of Mg 

B? Nuclear pull for Mg*! electrons is more than that for the Mg atom 

C. Siz@of Mg is less than Mg*! 

D. All of the above 
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Q.24 The maximum first ionization energy is possessed by 


A. Mg B. Si 
C.Al D. Cl 
Q.25 Allof the following give colorless complex except 
A. Zn” B. Ti” 
C.se" D. Mn” 


Q.26 Amongst the following elements whose configurations are given below, the one 
having the meee ionization energy is 


A. [Ne]3s” 4p" B. [Ne]3s° 3p” 
C. [Ne]3s” 3p! D. [Ne]3s? 3p? 
Q.27. The first ionization energy of magnesium is 738kJ/mol and the 2°9LE of magnesium 
will be 
A. Equal to 738kJ/mol B. Less than 738kJ/mol 
C. Higher than 738kJ/mol D. Equal to 738cal/mol 
Q.28 Incorrect 1* ionization energy order is 
A.N>O B. Be>B 
C.F>Ne D. He>H 


Q.29 The ionization energy of nitrogen is more than that of oxygen because of 
A. The greater attraction of the electrons by the nucleus 
B. The extra stability of the half-filled p-orbitals 
C. The smaller size of nitrogen 
D. High nuclear charge 


Q.30 Which of the following configurations is associated with largest difference between 
2"¢ and 3" ionization eneigy 


A. Is? 2s* 2p? B. Is? 2s? 2p" 38? 
C. Is? 2s? 2n® 3s' B. 1s? 2s? 2p! . 
Q.31 Which of the opine configurations corresponds to alkaline earth metals 
A. [Ar] 3d!°, 4s? : B..[Ne]3d?, 3p? 
C. [Ar]4s? D. [Ar]3d!°, 4s! 
Q.32 Which of the following is the strongest alkali? _ 
A. NaOH B. CsOH 
C. Ca(OH)2 D. KOH 
Q.33 The reactivityof oxides of alkaline earth metals down to the group 
A. Increase B. Unpredictable 
C. Decrease 


D. Remains constant 
Q.34 Which of the following alkaline earth metal is very least reactive 


A. Mg B. Be 

C. Ba | D. Ca 
Q.35 The milk of magnesia is used for the treatment of 

A. Acidity B. Basicity 

C: Ranceidity D. Jaundice 


Q.36 .The solubility of alkaline earth metal hydroxide increases dow 
A. Decrease in lattice energy 
B. Increase in lattice energy 
C. Increase in charge to size ratio of cations 
D. Constant charge to size ratio of cations in the group 


n the group due to 
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Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Soda-lime is a mixture of 
A. Ca(OH)2 + H20 


B. Mge(Ok : 
C. CaO + NaOH g(OH)2 + Ca(OH)2 


a D. MgO + NaOH 
Correct order of solubility in water for alkaline earth metal oxides is 
J < 
A. MgO < CaO < SrO < BaO B. MgO < BaO < CaO < SrO 
C. CaO < MgO < BaO < SrO D. SrO < CaO < BaO < MgO 


falas of me following produces water not only reacting with caustic soda but also 
with oil of vitriol 


A. CaO B. BaO 

C. BeO D. MgO 

The minor product formed by burning of magnesium ribbon in pure air will be 
A. MgO B. Mg3N2 

C. Mgs D. None of these 

For alkaline earth metals the correct order of reaction with cold water is 

A. Mg > Be B. Ca> Sr 

C. Sr> Ba D. Be > Ba 

The oxidation number of central metal atom in K3[Fe(€N)¢] is 

A.0  B. +e 

C. +2 — ~D.+4 

The oxidation state of Cr in CrO2Ch ts 

A.2 e Se; 

C3 y D. 6 
Which of the following transition element used as a catalyst in Haber’s process 
A. Fe B. Al2O3 

C. Cr2O3 ~_-D. All of these 


The catalytic activity, of transition elements is usually due to two main reasons, 


which are 

A. They have seyeral different oxidation state and they provide a site at which reaction 
taken place 

B. They forms compound and show colours . 

C. They have»Variable oxidation states and show colours 

D. None.of these | 

Which economical catalyst is used in preparation of sulphuric acid 

A, Pt B. Ni 

C. V20s D. All of these 


279 


KETS - PRACTICE BOOK 9 


nd p Block Elements and Transition Elements 
a 


UNIT-7 led 


: idizati expected shape is 
Q.47 For d’sp* hybridization, the expected shay | — 
B. Trigonal bipyram! 


A. Tetrahedral 
D. Octahedral 


C, Square planar ; ‘ I3)4]7 is 
Q.48 Co-ordination number of the transition element in [Pt Cl NOz (NH) 4 

A? B. 6 

C4 D.8 


Q.49 The central atom along with ligands is called 
A. Complex ion B. Coordination sphere 


C. Ligand D. Complex compound 
Q.50 Ethylenediamine is a 

A. Monodentate Ligand B. Hexadentate ligand 

C. Bidentate Ligand D. Tridentate ligand 
Q.51 Geometry of the complex compounds usually depends upon 

A. Nature of ligand | 

B. Types of hybridization in the elements of ligands 

C. Hybridization of central metal 

D. Both A. and B. | 
Q.52 Which one of the following is a neutral mono dentate ligand 


A. N2H4 B, OH™ 
C.CO D, @20,7 
Q.53 Transition metals form complexes very readily, the,reason is 
A. Smaller cations B. Greater charge density of cations 


C. Vacant d-orbitals . D. All of them 
Q.54 The IUPAC name of [Co(NH3)sChh]Chis em 
A. Tetraamminedichloro cobalt (I)¢hloride 
B. Dichloro tetraamine cobalt (Il) chloride 
C. Tetraamminedichloro cobalt (ILI) chloride 
D. Dichloro tetraamihe cobalt (III) chloride 
Q.55 The tendency of3d metal ions to form stable com plexes is due to 


A. Strong electronegative nature B. Variable valency 

C. Very low ionization energies D, High charge/radius ratio and vacant d orbitals 
Q.56 The aquéous soliition containing which one of the following ions will be colourless 

A. Sc} B. Fe'? 

C. Fe*3 D, Mn*? 
Q.57 The colour ofsthe [Ti(H20)6]** is | 

A.Red B. Pink 

C. Orange D. Violet 
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Q.58 From the following which ion gives colourless complex 
A. Mn** . B. Cu** 
Cc. Cu" D. Fe** 
Q.59 In [Ti(H20)s]**, yellow light is absorbed the solution of [Ti(H2O)«]** ion look violet 
in colour. The transmitted lights are 
A. Blue, red B. Violet, yellow 
C. Green, red D. Violet, red 
Q.60 Which one of the following has highest ionization energy 
A. Fluorine B. Oxygen 
C. Nitrogen D. Helium 


D 
c 
D 
C- 
-D 
A 
D- 
A 
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Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 
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Which of the following option is not true pedaling thiophene 


A. Heterocyclic B. Aromatic 

C. Alicyclic D. Monocyclic / 
is heterocyclic compound 

A. Toluene B. Furan 

C. Phenol D. Anthracene 

Which condition can be used for hydrogenation of ethene 

A. Pt/ Pd, 25°C, latm B. Ni, 250°C, 1-Satm 

C. Raney Ni, 100°C, 3atm D. All of these 

Maximum number of hydrogen atoms are in 

A. Cyclobutane B. Cyclohexane 

C. Cyclopentane D. Benzene 

Which is not true about the compound 1,3-Cyclohexadiene — 

A. Non-benzenoid B. Carbocyclic 

C. Non-aromatic D. Heterocyclic 

Benzene is compound . 

A. Heterocyclic B. Alicyclic 

C. Aliphatic D. Aromatic 

In t-butyl alcohol the tertiary carbon is bonded to 

A. Two hydrogen atoms B. Three hydrogen atoms 

C. One hydrogen atoms D. No hydrogen atoms 

CH3CH2SH contains which functional group 

A. Marcapto B. Cyano 

C. Acid halide D. Amino 

Which one is aromatic hydrocarbon 

A. Thiophene B. Phenol 

C. Toluene D. Cyclohexane 

Which one is not meta directing group 

A. -OCOCH3 B. -CCl3 

C. -COOCH3 D. -NO2 

Ethyne on treatment with HBr finally give 

A. 1, 2-dibromoethane B. 1,1-dibromoethane 

C. 1,2-dibromoethene D. |,1-dibromoethene 

The higher oy ocarbons are used in cracking are mostly consisted of 

A. Propene. B. Benzene 

C, Butane D. Kerosene 


Which of the following statements is incorrect about cracking of petroleum 
(i) Both heat and air is required. 


(ii) Lower alkenes are obtained in all types of cracking 


(iii) Higher hydrocarbons i in vapour phase are mixed with air in steam cracking 
(iv) High octane petrol is obtained in thermal cracking 


A. (i) and (ii) B. (i), (iii) and (iv) 
C. (ii) and (iii) D. (i), (ii), (iii) and (iv) 
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Q.14 Select nucleophile from the following 
A. Ne B. NH; 
Ss ah D. NH! 
Q.15 Select the incorrect statement 
A. An ion with a positively charged carbon atom is called a carbocation. 
B: When organic compounds react, their bonds can split in cither of two ways, by 
heterolytic or homolytic fission. 
GC. Negation and compounds in which an atom has an unshared pair of electrons are 
electrophilic in nature 
D. A reagent which attacks a region where the electron density is high is called an 


electrophile 
Q.16 Most stable carbocation is 
A. Tertiary B. Primary 
C. Secondary D. Methyl! 
Q.17 Which one of the following is called free radical 
A cr B. Cl 
c. Cr’ D. Cle 


Q.18 Which type of isomerism is shown by the following compounds: 
CH3CH2— O — CH2CH3 and CH3CH2CH2— OCH3 
A. Chain isomerism B. Position, isomerism 
C. Metamerism D. Runctionalgroup isomerism 
Q.19 The structures of three compounds are shown: 
I-CH3CH2— O — CH3 and II-CH3CH2CH2— OH and TII-CH3CH (OH)CH3 
Which compounds are isomers of each other? 
A. It and 2" only B. 2" and 3" only 
C. 1 and 3% only DAAII are isomers of one another 
0.20 Chain isomerism is also called: . 
A. Metamerism B. Skeletal isomerism 
C. Tautomerism D. All of these 
Q.21 Diethyl ketone and Methyl] n-propyl! ketone are: 
- A. Metameric isomers B. Cis trans isomers 
C. Positional isomers D. None of these 
Q.22 Which statement is incorrect about cis-trans isomerism 
A. Two carbon atoms with double bond cannot rotate freely 
B. Two compounds that possess the same structural formula but differ with respect to the 
positions of identicalgroups in space. 
C. In cis fornt, similar groups lie on same side of double bond 
D. Two groupsiattached to same carbon atom must be same 
Q.23 1-Chloropropene and 2-Chloropropene show isomerism 
A. cis+trans B. Functional group isomerism 


C. Position isomerism D. Chain isomerism 
Q.24 Whichstatement about the members of a homologous series is correct: 

A. They have the same empirical formula 

B. They have same melting points 

@! They have the same number of carbon 

D. They do not undergo similar reactions 


atoms per molecule 
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Q.25 The IUPAC name of CH3 — CH(C2Hs)— CH2 — C(CH3)2 — CHa 


A. 2,2-Dimethyl 4-ethyl pentane B. 2,2-Dimethy] heptane 
C. Nonane D. 2,2, 4-Trimethy! hexane 
Q.26 2,3,4-Trimethyl penane is 
CH, CH, 
—CH—CH—CH— CH 
H,C a CH ie CH, HC CH CH— CHA CH=CH 
CH CH B. 
* CH, CH, 
iC? CE. CH, 
a ca ae CH, H,C— CH,—CH— : H—CH, 
C. CH, CH, D. CH, 
Q.27 Which one of the following names is correct for the structure 


CH, 


| II 
CH, —CH-CH, -CH, -C-OH 
A. 2—Methyl pentanoic acid -B.Methylh pentanoic acid 


C. 4-Methy] pentanoic acid _D. 4)4-Dimethy! butanoic acid 
Q.28 Which one of the following is the name of given structure 


an 
CH, --CH—C-—OH 
A. Maleic acid 


B. Lactic acid 
C. Malonic acid _ D. Propanal 
Q.29 Which one of the following structures is secondary alkyl halide 
CH 
A. CH3~CH2-Cl ys. ; 
CH, - -Cl 
CH, 
Cl 
2 J Db. CH; 
CH, -CH-CH, 


| 
CH, -CH -CH, -Cl 
he organic com pounds for 
ete each other, which one is selected: 


B. Chain with greater number of substituents 
D. Chain near to triple bond 


upply of air) results in formation of H2O and 


Q.30 While selecting longest possible chains among t 
nomenclature, when two or more chains comp 
A..Chain with less substituents - 

C. Chain nearto double bond 

Q.31 \ Incomplete combustion (occurs in limited s 

A. CO 


B. CO, 
» Cem D. C and CO 
Q.32) The standard amount of heat released when 


A. 891kJ/mole 


1 mole of CH is burnt in excess of air is 
- 445 
C. 1336.5kJ/mole 


D. 1782kJ/mole 
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When one mole of______is burnt completely in excess of oxygen, produces 2 


Q3 moles of water 
A, Propane B. Acetylene 
C.Benzene D. Methane 
Q.34 The order of reactivity of halogens with alkanes is in the order of 
A. In > F2 > Cle > Br2 B. b>Ch>Bn>F 
C. bh > Bro > Cla > Fe D.b< Brn <Ch <Fp 
Q.35 Select the option that represents propagation step during bromination of alkane in 
presence of sun light 
A. R-R+Br,—2R-CH,-Br+HBr — B. Br+ Br —>Br2 
C. R-CH,+Br,— >R-CH,Br+Br DD. Rt R——>R-R 
Q.36 The direct substitution is not possible with is treated when alkane in 
presence of sun light 
A. Cl2 B. le 
C. Bra | D. F2 
Q.37 The dehydrating agents that can be used for alcohol dehydration: 
A. Conc. H2SO4 B. H3PO4 and P4O10 
C. Al2O3 D. All of these 
Q.38 The alcohol which can be easily dehydrated is: 
A. (CH3)2CHOH _ B. CH3CH20H 
C. (CH3)3COH 4 D. Alcohols do not show dehydration 
Q.39 2-Bromobutane reacts with alcoholic KOH to give: 
A. 1-Butene Le B. 1=Butanol 
C. 2-Butene oe 4D. 2-Butanol - 
Q.40 One mole of a hydrocarbon X reacts completely with one mole of hydrogen gas in 
the presence of a heated catalyst. Whatould be the formula of X? 
A. C2He > “Say 3B: C3Hs 
C. CsHio > D. C7Hie 
Q.41 Baeyer’s reagent is ¢ yy 
A. 1% Cold alkaline.KMnO4 B. 1% hot acidified potassium dichromate 
C. (R)3Al and Ti€l4 D. Liquid ammonia 
Q.42 Alkenes undergo | 
A. Addition polymerization B. Condensation polymerization 
C. Addition elimination polymerization D. Both “B” and “C” 
Q.43 | Which of the following set cannot be used for dehydration of alcohols 
A. AICI; , P203 B. H2SO4, H3PO4 
C. H2SOx4°, P205 - D. CaCh, Silica gel 
Q.44 The oxidative cleavage of double bond in 2-pentene in the presence of hot alkaline 
KMn04 produces 
AgFormic acid B. Acetic acid 
‘C. Formic acid and acetic acid D. Acetic acid and propanoic acid 
— tn ae 
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Q.45 Polymerization of ethene to polyethene takes place in the presence of 
A. (C2Hs)4Pb B. (CH3)4Pb and TiCl4 
C. Al(C2Hs)3 and.TiCl, D. Zn/HCl 
Q.46 Ethene gas is absorbed by conc. H,SO, to form an intermediate, which when 


hydrolysed with boiling water forms 


A. Methyl alcohol B. Formic acid 
C. Ethyl alcohol D. Methyl hydrogen sulphate 
Q.47_ Raney nickel is prepared from ———— by treating with caustic soda 
A. Ni-Cu alloy B. Ni-Fe alloy | 
C. Ni-Al alloy D. Ni-Mg alloy 
Q.48 The resonance energy of benzene is 
A. 136 kcal/mole B. -160.5 kJ/mole 
C. 150.5 kJ/mole D. Both (A. and (B. 
Q.49 The C-C bond length in benzene is | 
A. Less than alkyne B. More than alkane 
C. Less than alkene D. Less‘than alkane 
Q.50 Total number of sigma bonds in benzene molecule are: 
A. 6 B.l2 
C.3 . D.9 
Q.51 According to modern concept benzene has 
A. Three double bond B. Twoidouble bonds 
C. Delocalized z electron charge D. One double bond 


Q.52 The reaction in which there is an introduction of in benzene is classified 
in acylation: NN : 
A. —CH3 > * . B.-HCO 
C. H3C—CO > YY D.-COOH 

Q.53 Replacement of hydrogen of benzene by alkyl group in the presence of alkyl halide 
and aluminum chloride is known as 
A. Dow’s process B. Friedel and Craft acylation 
C. Friedel and Craft alkylation D. Clemmenson reduction 

Q.54 In the nitration of benzene with conc. HNO3 + conc. H2S04, the active species 
involved is known as 


A. Nitrite ion B. Nitrate ion 
C. Nitrosonium ions ~ D. Nitronium ion 
Q.55 Which of the following can be used as catalyst for the saturation of benzene? 
A. Ag B. Pt/H30* 
C. AICI; D. P205 
Q.56 Benzené'cambe converted into cyclohexane ring by 
A, Reduction B, Unsaturation 
C. Oxidation D. Neutralization 
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Q.57 


Q.58 


9.59 


Q.60 


[0] 
for KMn0,/H30* (Cy COOH aX. Xx. is 


A. H20 B. Hx.0 + CO + CO? 
C. H20 + CO2 D. H20 + C +CO+ CO? 


Ethyl benzene undergoes when acidified KMnOs is made to react to form — 


benzoic acid: 


A. Reduction B. Oxidation 

C. Hydroxylation D. Hydrogenation 
The Friedel craft reaction will be slowest for . 
A. Benzene B. Toluene 

C. Nitrobenzene D. Phenol 


The major product of nitration of benzoic acid? 
A. 3-Nitrobenzoic acid B. 4-Nitrobenzoic acid 


C. 2-Nitrobenzoic acid D. 2,4-Dinitrobenzoic acid 
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Ss) PHENOLS & ALDEHYDES AND KETONES 
SST SELF ASSESSMENT TEST 


Q.1 = CH3—-—CH(CI)CHs is called as 


A. Iso-propyl chloride B. 2°-Alky! halide 

C. 2-Chloropropane D. All are correct 
Q.2 _Halogens present in halothanes are 

A. F, 1, Br B..F, At 

C.. 8; Cl. Be D-Cl.d 


Q.3. Which of the following statement is incorrect 
A. Halothane is the only inhalational anesthetic having bromine atom 
B. CFC’s destroy ozone layer in troposphere 
C. Carbon tetrachloride is used as fire extinguisher 
D. Both A and C are incorrect . ) 
Q.4 Which one of the following species is not an electrophile? 
A. NH3 | i ay 
C. H* ry Y 4 
Q.5 The alkyl! halide molecule on which the nucleophile attacks is called: 
A. Electrophile | B. Leaving group 


C. Substrate . < Y~, Dy Electrophilic centre 
Q.6 Primary alkylhalidesgive “ — 3 | 
A. E2 and Sn? reactions Wm iB. EI and SnI reactions 
C. Either El or E2 reaction$ D. Sn2 and El reactions 
Q.7 Most stable carbonium ion is sae Sg 
A. (CH3)3 - C—*CH, Sy B. *CH3 
C. (CH3)3— C* D. CH3 — *CH — CH; 
Q.8 If.an electrophile is the attacking reagent which one is most reactive? 
A.R-I B.R-Cl 
C.R-Br y D.R-F 
Q.9 SNI reactions arefavoured in which solvent? 
A. Non polar B. Polar 
C. Slightly polar D. All solvents 
Q.10 4 Which)pair-of reactant give the primary alkyl amine as a product 
A, Q2HsBr + CH30 | B. CoHsBr + CN 
C. CoHsBr + 2[H] D. C2HsBr + NH; 
Q.11, Which one among the following is good leaving group 
A. OH B. F 


C. Ce D.I- 
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N reactions, the correct order of reactivity of alkyl halide is 


In S 
QW? yee2°> 2 B.3° > 2" > (> 
C,2°> 1°>3° D. 1°>3°>2 
Q.13 c-—X bond is strongest in 
A, Cha=F B, CH3—C] 
Cc. CHi— Br D. CH3-1 
g.t4 Among halide (X-) ions, the poor leaving group is 
A. F B. Cr 
Cc. Br D. 1 
Q.15 Which of the following mechanism is most likely to be affected by nature of leaving 
group 
A. SN2+SN1 | B. E2 + Ey 
c.SNi + E1 D. SN2 + E2 
Q.16 Te reactivity order of alkyl halides for Dehydrohalogenationsreaction Is 
A. R=ClSR=br>R=-F Re! B.R-F>R-Cl@R-Br>k-I 
c.R-I>R-Br>R-Cl>R-F D.R-Br>RA4CI> R-1>R-F 
Q.17 2-Bromopropane on reaction with alcoholic KOH gives 
A. 2-Propanol - B. Propane 
C. 1-Propene D. |-Propanol 


Q.18 Rate=k[R- X][Base] 
This rate law is consistent with which of fol ee mechanism 
A. SNI —B.SN2_ 
C.El . | Bee2 
CH, z= 
| . 
Q.19 CH,-C-—CH-CH, undergoes E mechanism to produce. 


CH, Br 
CH, CH, CH, 
| ; \ / 
A. CH, = C-CH CH, B. re 
| ) CH, CH, 
CH, 
CH, . CH; 
| | 
C. CH, -C- CH = CH, | D, CH,-C-CH-CH, 
| i ie 
CH, CH, OH 
220 Afkaline hydrolysis of CH3-Cl follows which mechanism and what will be the product 
_ A. SN1, CH3— OH B, SN2, CH3-CH2-OH | 
= CNSN2, CH;-O1 D. E2, CH3-OH 
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Q.21 
Q.22 


Q.23 


Q.24 


Q.25 
Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 
Q.32 
Q.33 


Q.34 
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Neo-pentyl alcohol is a type of alcohol 


A. Primary alcohol B, Tertiary alcohol 

C. Secondary alcohol D. Aromatic alcohol 

The hydration of ethene in the presence of conc. H2SOs or conc. H3PO4 produces 
A. Ethanol | : B. Ethanal 

C. Ethane — D. Ethyne . 

Ethyl hydrogen sulphate undergoes to form ethanol 

A. Hydration B. Hydrolysis 

C. Both A and B D. Oxidation 


For the reaction H,C-CH, -OH —1 > H,C = CH, + H,O, The type of bonds that 
break are 


A.C—H and C-H B. C—HandH-O 
C.C-OandC-O D. C—H and C—O 
2-Propanol upon oxidation with acidified dichromate gives: 
A. Acetaldehyde B. Acetone 

C. 2-Methylpropene : D. All of these 
When ethanol reacts with PCls then products formed are: 

A. C2HsCl and H3P03 B. C2HsCl_and HCl 
C. C2HsCl, POCI3 and HC! D. CaHsGl only 


When an unknown primary alcohol gives yellow precipitates of iodoform, it is most 
likely to be: 


A. Methanol | - \ B. Ethanol 

C. 1-Propanol D. |-Butanol 
Distinction between methanol/and ethanol can be performed by 
A. Lucas test B. Fehling’s test 

C. Iodoform test D. 2, 4-DNPH 


(CH3)3 CCH2OH —“2tit0r x 

The “X” compound.in the aboye reaction 

A. Isobutylene B. 2-Methyl—but—1—ene 
C. Isopropylene D. It’s not an alkene 
Reaction of Phenolwith,bromine in polar solvent (H20) give 

A. 2, 4, 6-Tribromophenol 

B. p - Bromophenol 

C. o- Bromophenol 

D. Mixtureof o ~Bromophenol and p - Bromophenol 


Which of the following is more acidic in nature 

A. Carbolic acid B. Benzoic acid 
C. Picric acid” D. Acetic acid 
Which one is NOT used for denaturing of alcohol 

A. Methanol B. Pyridine 

C. Acetone D. Alanine 

2, 3- Dihydroxy butanedioic acid is also called 

A. Tartaric acid B. Oxalic acid 
C. Phenol D. Lactic acid 
The IUPAC name of secondary butyl alcohol is 

A. 1-Butanol B. 2-Butanol 


C. 2-Methy] 2-propanol D. n-Butanol 
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35 Which of the followinz can be obtained by inorganic raw materials? 

A. Methyl! alcohol B, Ethyl alcoho! — 

C, Diethy! ether D, aie _ 
0.36 Which of the following compound shows maximum hydrogen bonding with wat 
A. Ethanol B. Phenol " a 
C. Dimethyl ether 


(). 


D. Cyclohexanol 
Q.37 2-Bromopentane reacts with Alcoholic KOH to zive 


A. |-pentene B. I-pentanol 
C, 2-pentene D. 2-pentanol 
Q.38 Which of the following decides the reactivity of alkyl halides? 
A. C—C bond strength B. C —H bond strength 
C. C- X bond strength D. Electronegativity. difference 
Q.39 The mechanism involved the reaction, KOH + CoHsBr —C2H4 KBr + H20, is 
A. SnI1 B. E; 
C, Bx2 D. E2 
Q.40 Alkyl halides react with Mg to form Grignard’s reagent. The order of reactivity is 
A. CH3Cl > C2HsCl > C3H7Cl -.B. CH3C!l < C2HsCl > C3H7Cl 
C, CH3Cl < CoHsCl < C3H7Cl D. All have same reactivity 
Q.41. The general formula for an alkanone is 
A. CaH2n02 . B. CaH2n+10 
C. CaH2n+1OH D. CaH2n0 
Q.42 Thealcohol which cannot be used to prepare an aldehyde by oxidation 
A. Ethyl alcohol . Isopropy! alcohol 
C. Methy] alcohol ‘ D.Neopentyl alcohol 


Q.43 An alcohol giving positive 2,4=DNPH test implies that 


A. It is 100% pure 
B. It may contain some contents of aldehydes and ketones 


C. It is ethanol 
D. Alcohol céntain’some contents of carboxylic acid 
Q.44 Reduction of an aldehyde using NaBHs4 gives 
B. Secondary alcohol 


A. Primary.alcohol 
D. Phenol 


C. Tertiary alcohol 


Q.45 Acidified hydrolysis of cyanohydrins forms 
B. Alcohols 


A. Carboxylic acids 
D. Aldols and ketols 


@) Hydroxyl-carboxylic acids 


re 
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Q.46 Acetaldehyde can react with 


A. Electrophiles only B. Electrophiles and nucleophiles 
C. Nucleophiles only D. Free radicals only 
Q.47 A compound which give both haloform and Tollen’s test is 
A. Methanal B. Methyl ketone 
C. Acetaldehyde D. Acetone 


Q.48  Unsymmetrical ketones on oxidation with strong oxidizing agent produces 
carboxylic acids. 


A, Same B. Maybe same or different 
C. Different D. Ketones cannot.be oxidized 
Q.49 Benzaldehyde will not give which of the following reaction 
A. lodoform | B. Cannizaro’s reaction 
C. Silver mirror D. 2,4-DNPH 
Q.50 Cannizzaro’s reaction is not given by 
A. HCHO B. CeHsGHO 
C. (CH3)3C-CHO Di CH3CHO 
Q.51 Which of the following show no reactivity with hydrazine 
A. HCHO B. CH30H 
C. CH3CHO D»(CH3)2CO 
Q.52 Acetone reacts with NaHSOs; to form bisulphite adduct. This is an example of 
A. Electrophilic substitution reaction B. Nucleophilic substitution reaction 
C. Electrophilic addition reaction ™ D. Nucleophilic addition reaction 
Q.53_ CH3-— CO- CH2-— CH; +f{O} > C+ D In the given reaction, C and D are 
A. CH3COOH + CH3CQOH if B. CH3COOH + CH3CH2CHO 
C. CH3COOH + CHsCH2GOOH D. HCHO + 2CH3COOH 
Q.54 Methyl ketones are usually characterized by 
A. Tollen’s tests - B. Lucas test 
C. lodoform‘test 4 D. Fehling solution test 
Q.55_ Which pair of compounds cannot be distinguished by means of Tollen’s test 
A. HCHO and CH3COCH; B. HCHO and CH3CHO 
C. CH3CHO,and CH3COCH; D. C6HsCOCH3 and CsHsCHO 


Q.56 In an acid eatalyzed reaction of carbonyl compounds, the acid increases 
A. Nucleophilic character of C of carbonyl B. Acidic character of carbonyl 
C. Electrophilic character of C of carbonyl! D. Both acidic and nucleophilic character 
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9.57 Which of the following aldehydes is used to prepare urotropine medicine, which is 
used to control urinary track infection? 


A. Acetaldehyde B. Formaldehyde 


C. Acetone D. Ethyl alcohol 
Q.58 Correct name of the given compound is 


fe) , 
@nunauan 


A. Benzyl propanone B. 4-Phenyl-2butanone 
C. ee eee D. 1-Phenyl-2-butanone 
CH;OH 
Q.59 HCHOLy HCOOH 
In gives reaction step A and B are and respectively 
A. Oxidation, Hydrolysis B. Reductions Oxidation 
C. Oxidation, Reduction D. Reduction, Hydrolysis 
Q.60 All of the following aldehydes are in the liquid state except 
A. Methanal B. Propanal 
C. Ethanal | | *=D, Butanal 
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UNIT _ ST SELF ASSESSMENT TEST 


Q.1 Which of the following is not carboxylic acid? 


A. CaH2n+1COOH B. CnHan+10H 
C. CnH2nO2 D. RCOOH 
Q.2_- Pentanoic acid is 
A. Maleic acid B. Glutamic acid 
C. Adipic acid D. Valeric acid 
Q.3. Which one is not fatty acid 
A. Palmitic acid B. Stearic acid 
C. Phthalic acid D. Oleic acid 
Q.4 — Isobutyric acid also written as 
A. 2-Propanoic acid : B. 2-Methylpropanoic acid ~ 
C. 2-Ethylpropanoic acid | D. Ethanedidie acid ‘ 


Q.5 Which of the following compound cannot be oxidized to carboxylic acid by mild 
oxidizing agent: 


A. Ethanol B. Propanone 
C. Ethanal ' Dé Propionaldehyde 
Q.6 Hybridization of functional carbon, changes from to | when converting 
to carboxylic from formyl é 
A. sp — sp Bysp > sp” 
C. sp > sp? ~ » D.sp*-—> sp? 
Q.7 Ethyl cyanide boiled with HCI in-the presence of water gives 
A. Methanoic acid B. Propanoic Acid 
C. Ethanoic acid D. Butanoic acid 


Q.8 A molecule is oxidized to simple aliphatic carboxylic acid if the molecule gives silver 
mirror but do not behave as an acid, identify the molecule 


A. Butanol _ . B. Propanoic acid 

C. Ethanol D. Propanal 
Q.9 Hydrolysis of alkane nitriles for preparing carboxylic acids requires 

A. Acidic conditions B. Alkaline conditions 

C. Any of theabovey ~~ D. Both are simultaneously necessary 
Q.10 IUPAC name of CH3CN is 

A. Ethané nitrile B. Propane nitrile 

C. Methyl cyanide D. Ethyl cyanide 


Q.11 R >XeeKCN—“'_»R _CN+KX is an example of 
A, Electrophilic substitution reaction B. Condensation reaction 
C.\Nucleophilic substitution reaction D. Elimination reaction 
Q.12.. Carboxylic acid decomposes bicarbonates with . 
__ A. Effervescence B. Esterification 


_ C. Hydrogen D. Reaction don’t proceed 
QA3 Ethyl alcohol reacts with which to give a product having sicapal flavor: 
A. Acetic acid 


B, Valeric acid 
D. Butyric acid 
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C. Formic acid 
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UNIT 7 Carboxylic Acid and Macromolecules 


Q.14 Which one is benzyl acetate 


A. C6HsCH2COOCH3 B. CseHsCOOCe6H 
: 5 
C. CH3COOCH2CsHs D. CH3(OH2)2COOC2Hs 
Q.15 Esterification is a reaction aa 
A. Condensation B. Neutralization 
C. Elimination D. All 
Q.16 Which of the following do not give acetamide when react with ammonia 
A. Carboxylic acid B. Acid Chloride 
Cc. Acid anhydride D. Alkyl nitrite 
Q.17 Which one don’t convert carboxylic acid to acid halide 
A. Cla B. SOCI2 
C. PCls D. PCl3 


Q.18 During the formation of an ester from acetic acid, what actually happens 
A. Displacement of the H* from the acid by Cl 
B. Displacement of the OH" from the acid by OCH3 
C. Attachment of OCH; with the carbonyl oxygen 


D. Displacement of the H* from the acid by OCHs 
Q.19 Carboxylic acid react with ammonia to form which salt 


A. Acid amide . BéAcetic anhydride 

Cc. Ammonium acetate D. Acetyhchloride 
Q.20 Which of the following formula is more reactive for hydrolysis 

A.-—COOR B. -CONH2 

C. -COOH y D.-COC! 


Q.21 2CH,COOH+ Na,CO, —>X+CO, + H,O. Identify “X” among the following 
By Sodium methanoate 


A. Sodium butanoate | 
“‘D. Sodium propanoate 


C. Sodium ethanoate . 
Q.22 CH,COONH, —> CH;CONH, +430 | 


Above reaction is an exam ple of 
A. Dehydration 
C. Hydrolysis 

Q.23 Ester used for, banana flavouring is. 
A. Amy] acetate’ ee 
C. Isobuty/ formate 

Q.24 Which of the following meta 
A. Na ; 
C.K 


B. Polymerization 
D. Condensation 


B. Ethyl! butyrate 

. D. Octyl acetate 

| does not react with carboxylic acid 
B. Ca 
D. Cu 

iz | . 
Q.25 IUPAC name of CH,-C-NH, 
B. Ethanal amine 


A. Acetamide am 
G. Ethanamide D. Ethanal imide 
Q26° Pure organic acids are much 7 
B. Stronger than chloro substituted acids 


A. Weaker than chloro substituted acids 
C. Same strength as chloro substituted acids D. Stronger than dichloro substituted acids 
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EEE 
Q.27_ Here the strongest acid is 


A. CH3COOH B, ClI-CH2-COOH 
> C. CH3CH2COOH D. Br-CH2-COOH 

Q.28 Carboxylic acid when dissolved in H2O produces H30* and 

A. Alkanoate ion B. Phenoxide ion 

C. Alkoxide ion D. Hydroxy ion 
Q.29 Which of the following can react with NaHCO3 

A. Ethanoic acid B. Ethanol 

C. Phenol D. Water 
Q.30 Which of the following does not contain COOH group 

A. Succinic acid B. Lactic acid 

C. Adipic acid D. Carbolic acid 
Q.31 The helical structure of secondary protein is due to 

A. London force B. Dipole force 

C. Covalent bond D. Hydrogen bond 
Q.32 Peptide linkage is chemically 

A. Amide linkage B. Glyosidi¢ linkage 

C. Ether linkage D. Ester linkage 


Q.33 In an a-helix of secondary structure of protein, the hydrogen bond exits between 
A. Carbonyl carbon and nitrogen of amine B. oshydrogen.and carbonyl! group 
C. Carbonyl oxygen and hydrogen of amine DAIl are possible 

Q.34 The groups responsible for hydrogen bonding in proteins are 


A. >C=0, H-N< B. -OH, H-N< 
C. CHO, H2N * DsCOOH, H2N 

Q.35 Which enzyme bring about exchange in functional group between two compounds 
A. Phospho-transferase B»Phospho-glyceromutase 
C. L-asparaginase D. LDH-1 

Q.36 Which of the following acid is found in the stings of bees and ants 
A. Formic acid | B. Benzoic acid 
C. Acetic acid D. Phthalic acid 

Q.37 Gelatin is obtained by heating 
A. Bones B. Skin 
C. Tendons D. All of these 


Q.38 When a carboxylic@cid is protonated, protonation occurs at 
A. Hydroxyl oxygen atom 
C. Hydroxyl hydrogen atom 
Q.39 Which of following cannot be direct] 
A. Acetamide 
~ C. Ethyl! acetate 


B. Carbonyl oxygen atom 
D. Carbonyl carbon atom 

y prepared from acetic acid 
B. Acetic anhydride 


D. Acetyl chloride 
Q.40 The reaction of acetic acid with sodium metal is 
A. Nucleophilic addition B. Elect ili ituti 
GoElimination ctrophilic substitution 


ation D. Nucleophilic substitution 
Q.41 4 ap tric acid HOOC — (CH), — COOH, the value of n is equal to 


> D, 3 
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Q.42 Which one is most acidic in nature 
A. Propanoic acid B. Acetic acid 
C. Carbolic acid D. Formic acid 
Q.43. The highest melting point is of 
A. C4Hp9COOH B. C3H7COOH 
C. C2zHsCOOH D. All have same melting points 
Q.44 The general formula of aliphatic carboxylic acid is 
A. (CH20)n B. (C6H1005)n 
C; CnH2n02 D. CnH2nO 


Only first four members of aliphatic acids are soluble in water due.to 


A. Hydrogen bonding B. Ion dipole forces 
C. Debye forces D. London dispersion forces 


ie name of compound asa ean ae is 


Q.45 


Q.46 
A. Adipic acid B. Glutamic acid 
C. Acrylic acid D. Aspartic acid 
Q.47 Carboxylic acid are converted into respective alkanes in the presence of 
A. LiAlHs B. NaBHg | 
C.HI/P D. Zn/Hg+HCl « 
Q.48 Which of the following compound will conyert acetic acid to acetyl chloride 
A. NaCl B. HCl 
C. ZnCle D.PCls 
Q.49 Acetic acid undergoes reduction with LiAIHato give 
A. Ethanol B. Methanol 
C. Ethane D. Methane 


Q.50 Ethanoic acid reacts with ethanol to give 


A. Ethyl acetate 
_ CC. Methyl acetate 
Q.51 The enzyme used locally to ~ bleeding 


B. Ethyl formate 
D. Methy! ethy] ether 


A. Urease B. Thrombin 
C. L-asparaginase D. Zymase 
Q.52 What is obtained if a acetate is boiled with aqueous sodium hydroxide 
A. CH30H B. C3Hs — 
C. C3H70H D. C3H7COONa 


ic acid 
B. Oxalic acid 
~ D. Succinic acid 


Q.53 Which of the following is a cyclic carboxyli 
A. Phthalic acid 


C. Lactic acid ! 
Q.54 (Ifamyl! butyrate is added to a liquid, it will develop a flavor of 

A. Banana B. Jasmine 

C, Pineapple D. Apricot 


Q.55...A polypeptide is conventionally called a protein if it has 
~ AdLess than 10,000 amino acid units 

B. Molar mass more than 10,000 (g/mol) 

C. More than 10,000 amino acid units 


D. Molar mass less than 10,000 (g/mol) 
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Q.56 


Q.57 


Q.58 


Q.59 


Q.60 
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The tanning of hides is 


A. Precipitation of protein B. Hydrolysis of protein . 

C. Rancidity of fat D. Condensation of amino acids | 
Many enzymes contain a protein part and non protein part. This protein part is 
A. Apoenzyme B. Holoenzyme 

C. Co-factor D. Co-enzyme 

Which of the following enzyme has Fe*? ions as co-factor 

A. Chrome oxidase B. Phosphatase 

C. Carbonic anhydrase D. Glucose -6-phosphatase 


In formation of protein, carboxylic group of one amino acid and amino 

group of other amino acid condensed together to give: 

A. Peptide linkage B. | — 6 glycosidicdinkage 

C. Ester linkage D, B 1-4 Glycosidi¢ linkage 

Which enzyme is used to catalyze the addition of ammonia, water or carbon dioxide 
to double bond 


A. Phospho-transferase B. Fumarase 
C. Phospho-glyceromutases D. Succinie thiokinase 
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Many enzymes contain proteinous part known as 


A. Halo-enzyme B. Co-factor 
C. Apo-enzyme D. Co-enzyme 
Which enzyme helps to diagnose rickets and obstructive jaundice 
A. Thrombin | B. Lactic dehydrogenase (LDH) 
C. L-Asparaginase D. Alkaline Phosphatase 
Which of the following have highest value of electronegtivity 
A.F B. Br 
C.Cl D. I 
17g of OH” have __- moles of electron 
A. 10 B. 6 
C.3 D.9 
Number of covalent and co-ordinate covalent bonds in CO.are 
A. 1-covalent, 2-co-ordinate covalent B. 2-covalent,2-co-ordinate covalent 
C, 2-covalent, 1-co-ordinate covalent D. 3-covalent, 0-co-ordinate covalent 
The number of moles of CO2 which contain 8.00gmof oxygen is 
A. 0.75 B. 0.25 
C. 1.50 D. 1.00 

Correct order of melting point of Ps, Na, Mgy Al 

A. Mg>Al>Na> Pa B. Al> Mg>Na> Pa 

C. Pas > Mg > Na> Al D. Na>Mg>Al> P4 

Number of neutrons in 5527 will be 
A. 30 ~~ 9B. 38 : 
C.35 . D)36 . 
The maximum number of electrons in shells can be calculated by using formula 
A. 2141 B. 2n’ 
C, 2n?+2 D. 2n*+1 

nh AM 

C=C 
H” - OH 


Count the number of o-bonds and x bonds in the molecule 
A. Im and 50 bonds B. 3x and 30 bonds 


C. 2 and 40 bonds D. 6x and 60 bonds 


1 : 
5 Hae) Hey AH =218KJmol™ 


In this reaction AH will be called 
A. Enthalpy.of atomization 
C/Enthalpy of decomposition 


B. Enthalpy of formation 
D. Enthalpy of dissociation 


Mg.) +20, ——MgO,, AH= ~692KJmol"' at STP. 
Enthalpy of the above reaction will be called 

A. AH, B. AH,, 

C. AH, D. AH; 
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Q.13. Which of the following is least volatile 
A. Fo B. la 
C. Br2 D.Cl2 © 


Q.14 


H2 gas 


1M HCl 


Porous Partition 
The diagram shows a galvanic cell. The current will flow from: . 
A. Hydrogen electrode to copper electrode B. Hydrogempelectrode to HCI solution 
C. Copper electrode to hydrogen electrode D. CuSQ4 - to hydrogen electrode 
Q.15 Study the following redox reaction: 


10Cl +16H* +2MnO, ——>SCl, +2Mn” +8H,O 


Which statement is true about this reaction? 
A. Manganese is oxidized from +7 to +2. “B. ‘7; . is reduced from zero to -] 
; C. Chloride ions are reduced from -1 to zero D, Manganese is reduced from +7 to +2 

Q.16 Value of Ksp for EnSO: system at 25°C i is to: 
A. 1.6x10° mol*dm* =B. 16x 10° mol2dm® 
C. 1.6x10° mol? dm* _ =& “Pal ‘6107 mol’dm’* 

Q.17 2A+B- Product ; 
If the reactant ‘B’ is in €XCESS, the order of reaction with feanert to ‘A’ in given rate 
law Rate = k[A][B] is: 


A. 2™ order reaction z B. Pseudo 1* order reaction 
C. 1* order reaction ,.“® D. 3" order reaction 
Q.18 Velocity constant is the rate of réaction when the concentration of reactants is 
A. Zero B. Unity 
C. Two D. Three 


Q.19 Melting points.of group mA elements are higher than those of group I-A oe 
A. Atoms of II-A.elements have smaller size 
B. II-A elements areanore reactive 
C. Atoms ofJI-A elements provide two binding electrons 
: D. J-A elementsshave smaller atomic radius 
Q.20 The ionic radius of fluoride ion is: 


A. 72 pm B. 136 pm 
C..95 pm D. 157 pm 
Q.21_ Which solid does not have covalent bond 
A. Cu | B. P4 
C.'Ss D, Ia 
Q.22 Which halogen molecule ‘X2’ has lowest dissociation energy? 
A. Clo B, I2 
C. Bro D. F2 
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Q.23 The anomalous electronic configuration shows by chromium and copper among 3-d 
series of elements is due to: 
A. Colour of ions of these metals 
B. Variable oxidation states of metals 
C. Stability associated with this configuration 
D. Complex formation tendency of metals 
Q.24 Which element of 3-d series of periodic table shows the electronic configuration of 3d8, 4s”? 


A. Copper B. Zinc 
C. Cobalt D. Nickel 
Q.25 The “age of nitrogen is ammonium nitrate is: 
A. 46% B. 35% 
C. 82% D. 13% 
Q.26 Conjugate acid of NHs is 
A.NH; B. N2He 
C.NH; D. N? 
Q.27 Which one of the following reactions shows combustion of a saturated 
hydrocarbon? 
l u 
A. C,H,+30, —2CO, +2H,0 B. CH¢t 0, » een » CH,OH 


Cc. CH, +20, —CO,+2H,O0 D. C,Pi,+ 50; ——>2C0, +H1,0 
Q.28 Consider the reaction given below: 
CH, -CH,Br—4S3,> HC = CH, + HBr 


alcohol 
Mechanism followed by the reaction is: 


A. E2 »B. SnI 

C21 D»Sn2 
Q.29 Which one of these is NOT a nucleophile? 

A. NH3 B. BF3 

C. H20 D. CH, 


iate indication of positive iodoform test? 
B. Brick red precipitate 
D. Yellow crystal 


Q.30 Which one of the following is an appropri 
A. Formation of H20 
C. Release of H2 gas 


Q.31 Isopropyl chloride is type of alkyl halide. 
A. Primary B. Tertiary 
C. Secondary 4 D. Polyhydric 
032 Which one of the following is an appropriate structu ak of product of bromination of phenol? 
olf 
Br B r 
Br 
A. Br B. Br 
OH r 
Br B H 
C. D. Br | 


KETS - PRACTICE BOOK 301 


Post Prep Assessment 


Which one of the following is an appropriate name of above compound? 


A. 1,3,6-trinitrophenol B. Tartaric acid 

C. m-nitrophenol D. Picric acid 
Q.34 | 

CH, 
* 
C = N—NI 
H/ No, NO: 

It is a general formula of: 

A. 2,4-Dinitrophenyl hydrazine _ B.Phenylhydrazone 

C. 1,3-Dinitropheny! hydrazone D. 2;4-Dinitropheny! hydrazine 
Q.35 Which one of the following is IUPAC name6f the given structure? 

H—C—H. : 

A. Proopanaldehyde oan ~»B. Acetaldehyde 

C. Methanone re oe »~ D?Methanal ; 
Q.36 Which one of the following tést is given by both aldehyde and ketone? 

~ A. Silver mirror test _  ¢  B. 2,4-DNPH test 

C. Fehling’s solution test >» =p, Benedict’s solution test 
Q.37 Which of the following contains most stable orbital in valence shell 

A. ot B.N- pee 

C. Mgt | , DS | 
Q.38 How many paired electrons are present in d subshell of element having atomic no 24 

A. 6 ’ B.5 

C2 : D. 3 

. Q.39  Identifyithe. gas with lowest density 
A. NH3 B. CO2 
C. D, SO, 


Q40 Correctstatement about absolute Zero is 


A. All gases becomes liquids B. Molecular motion ceases 


G. Water freezes D. All substance becomes solid 
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Strongest Van Der Waal forces among the following is 


A. Hydrogen Bonding B. London forces 

C. Dipole forces D. Debye forces 

By changing which parameter the value of Ke could be changed 

A. Temperature B. Pressure 

C. Catalyst D. Volume 

For decomposition of HI unit of Ke is 

A. Moldm? B. No Units 

C. Mol! D. Mol"!dm*? 

Unit of rate constant is same as that of rate of reaction for order of reaction 
A. 1 B. 34. | 
cof D. zero 

Thermal energy at constant Pressure is called 

A. Enthalpy B. Internal energy 

C. Work D. Heat Capacity 

Most Common oxidation states of halogen is 

A. +1 «BL 

C. +2 ee | : 


In 3™ series of transition elements which.one ofthe following have same number of 


unpaired d electrons as present in Mn*?~ 


A. Fe? mB. Cr? 
C. Fe*$ , WD. Zn? 
Select the organic compound that belongs to arene family 
A. Propane ~~ B. Propanol 

_ D: Benzene 


C. Methyl amine 
Which of the following will ghow geometric isomerism 
A. Ethene , B. Propene 


C. 2-Butene | D. Butene 

Type of isomerism which exist in a compound having molecular formula C2H6O 
A. Functional group isomerism B. Metamerism 

G»Chain isomerism D. Tautomersim 

Electron deficient specie which is involved in formation of benzonium ion with 
benzene during sulphonation is | 
A. SO? | 
C. S03 


B. SO3* 
D. NO2* 
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When -CHS is attached with benzene then it makes the ring 


A. Good Electrophile B. Bad Nucleophile 
C. Bad Electrophile D. Good Nucleophile 
In alkanes every carbon is usually ss Hybridized 

A. sp? B. sp 

C. sp? D. dsp? 

Which of the following specics is strongest conjugate base 

A. RO B. CoHsO° 

C.. OH: D. CH3COO" 
2-Butene when heated with KMnOs, produces 

A. Alkenes B. Carboxylic acid 
C. Ketones D. Amines 

Based on classification thyroxin can be classified as 

A. Hormonal Protein B. Transport Protein 
C. Structural Protein D. Genetic Protein 


mel 11 WW 2 oi ; a 51 Ke 
12 22 | _A Bap 
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EXPLANATORY NOTES) 


(PAST PAPER QUESTIONS) 


Proteinous part of enzyme is called apoenzyme. 
Alkaline phosphate helps to diagnose rickets and obstructive jaundice. 
Order of electronegtivity is F>CI>Br>l 

To calculate moles of electrons use formula 

Moles of electrons= no of moles x electrons in single OH” ions 

CO has 2 Covalent (1 sigma and | pi) and one coordinate covalent bond. 


Moles of CO2 = mass in g/molar mass 

Moles of CO2 = 8/32=0.25 

Melting point is directly proportional to number of bonds 

Al> Mg> Na> Ps 

Number of neutrons= Atomic mass — atomic number 

Maximum number of electrons = 2? 

There are 5 sigma bonds( 4 C-H and one in C-C) while one pi bond formed by sidewise 
overlap 

Enthalpy of atomization is the amount of energy absorbed to form one mole of atom 

1 mole of MgO is formed in the reaction so it will be enthalpy of formation 

Order of volatility F2>Ch>Br>l2 

Hydrogen will act as anode while Cu cathode so Hydrogen will transfer electron to Cu 
Mn” acts as oxidizing agent so it will get reduced.to Mn‘ 

PbSOg will produce two ions so to find value Of Ksp use the following formula 

Kg=3 

Whenever one of the reactant is taken in.excess or is fon-limiting reactant and other is in 
limited amount then the reaction will have pseudo first order of reaction. 

Velocity constant is the rate of reaction when the concentration of reactant is unity. 

Melting points of group II-A elements.are higher than those of group I-A because I have two 
binding electron-and will form.more bonds. ascompareto!A. — 

The ionic radius of fluoride ion iS» 36 pm. 

Cu is metallic solid so it*will not havecovalent bonds. 

order of bond dissociation energys 

Clo> Bro> Fo> Ib 

The anomalous electronic: configuration shown by chromium and copper among 3-d 
series of elements is due to’stability associated with the configuration. 

Element of 3d series of:periodic table shows the electronic configuration of 3d°, 4s” is Ni 
The percentage of nitrogen is ammonium nitrate is 35% which is calculated by formula 
“N= massiof.N.in compound/ molar mass of compound x 100 
min acid is formed when base gains a proton. When NH; gains proton it will form 

4 ‘ 

During Combustion of saturated hydrocarbon (methane) | mole of methane will burn in excess 


ofoxygen to produce CO> and water, 
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Primary Alkyl halide when reacts with Alc.KOH it produces alkene and shows Ez reaction. 


BF; is electron deficient species it will be electrophile. 
Ppropriate indication of positive iodoform test is the formation of yellow crystals of 


iodoform(CHI;) 
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Q.31 Isopropyl chloride belongs to secondary RX. 

Q.32 Bromination of phenol produces white ppt of 2,4,6 tribromo phenol. 

Q.33 2,4,6- Trinitrophenol is also known as Picric acid. 

Q.34 Given structure is 2,4-dinitro phenyl hydrazone. 

Q.35 TUPAC name of formaldehyde is methanal. 

Q.36 Only aldehydes reacts with mild oxidizing agents while ketone and aldehyde both reacts 
2,4-DNPH because it is test to distinguish carbonyl and non-carbonylcompounds; 

Q.37 O* has fully filled 2s and half filled 2p subshell so it will have most stable valence shell. 

Q.38 Z=24 belongs to Cr which has 4s! and 3d° configuration that’s why there is no paired electrons 

in 3d. 

Q.39 Density is directly proportional to molar mass at same conditions. While NH3 has lowest molar 
mass so it will have lowest density. 

Q.40  Atabsolute zero Volume becomes zero and molecular motion ceases. 

Q.41 Order of Van-der Waal forces 
Hydrogen bonding> Dipole forces> Debye forces > London forces 

Q.42 Value of K- can only be changed by changing temperature: 

Q.43__ For HI, K. has no units because number of: moles.of product is equal to number of moles of 
reactant. YY | 

Q.44 Rate of reaction and rate constant of zero order have same units which is moldm?s"! 

Q.45 Thermal energy at constant Pressure is called Enthalpy. 

Q.46 Most Common oxidation state of halogen is -1. . 

Q.47 Mn” and Fe*? both have same number of unpaired electron is d subshell. Both of them 
have 5 unpaired electron in d subshell.. 

Q.48 Arenes belongs to aromatic family that’s why benzene is arene. 

Q.49 1-Alkenes never shows Cis-Trans isomerism while un substituted 2-alkene always shows | 


CH, H CH, CH, 
. - “Je — Cc = C 
Cis-Trans isomerism : i , . 
oo. H CH, H 4H 


Q.50 Ethanol is a functional group isomer of dimethyl! ether. 

Q.51_ Electrophile during sulphonation of benzene is SO3. 

Q.52—,—CH3 donates its electron density to benzene ring and makes it a better nucleophile. 

Q:53 In alkanes every carbon forms.a single bond that’s why it will be sp> hybridized. 

Q.54 , Weakest acid forms the strongest conjugate base according to Lowry-Bronsted concept. 

Q.55 Alkenes when treated with hot KMnO, produces carboxylic acid while in cold KMnOs it 
forms diols. | 

Q.56 Thyroxin is hormonal proteins, 
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